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Abstract of J P 2006073992 (A) 

PROBLEM TO BE SOLVED: To provide an 
organometallic complex with which exciting triplet 
state can be converted into luminescence, to 
provide a light-emitting element having high 
emission efficiency and superior element lifetime 
which can be driven for a long time, and to provide a 
light-emitting device that uses the light-emitting 
element. ; SOLUTION: The light-emitting element, 
comprising a pair of electrodes having an anode and 
a cathode, and a light-emitting layer comprising the 
organometallic complex represented by general 
Formula (5) and a compound, having an energy gap 
larger than that of the organometallic complex or a 
compound having higher ionization potential and 
smaller electron affinity than that of the 
organometallic complex between the electrodes, 
and the light-emitting device that uses the light- 
emitting element are provided. ; COPYRIGHT: (C) 
2006.JPO&NCIPI 
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[0 0 4 5 ] 

a?, HufB-«as o) « l < ttwe-»a (4) x^tn^mm^^ts^m±mm 

ft, $ftWE-»5S (7) S L < tt bubB-«S^ (8) T»«*ftS*ia&JR»(*K:*^T* 

y y g <0 $ T* t ft K 7 )\> * n £ {if $ L < . An7;V + )H© t t , t*t1tK hV7/P*D^ 
[ 0 0 4 6 ] 

-aa^ (7) SLOi-i&iS (8) •p**n*#*&K«f*Ki3v-'»T, ^i^iMa^ 

[ 0 0 4 7 ] 

^lo^goSJtlftt, mien i ~SI 8 <ovf ftfroftftm? fcfc^T, £$£)S 

§gft<fc o *> x # - * * >y 7ff*srv>{t-&w*M , 4" -e* C n - (i-*?^) 

-N-7i-^75/) e7xr;l/S/i(Jh'JX (8-*/'J/5h) 7/1/5-$i»T*fc 
5 c * NP ft i: -r 2 fltt JR? T- h s . . 

[ 0 0 4 8 ] 

wiiD^i o <D»ft*?'«, BuiBm 5 ~m 8 o^-r n^o»)t*?K fc^t, 7=-* 

=L lEfif T? * £ C t * ft IS f 5 HftlH? T* * 5 o 
[ 0 0 4 9 ] 

wts&jsssft 8iiE*r«&JS&ft<fc o * < i o- 6 cm 2 / 

v s vL±.(Dm?®W}g.z%? %m i fe±tf/sfett, ti^i^ftinx^ 

;^-^fy7*^t < 1 0" 6 cm 2 /V s«±<D*-^^ifit%Wt5S2©ft^«l?:t 
[ 0 0 5 0 ] 

0" e cm 2 /V s^lOtf^lS^ttS^l Oft^?«J, 13 <fc tf / 3: tt , fu!BW8S£/S 
§g(*J:n^^VlWf y->^Ai!)^t<«fiaAA , 'J^<l^l 0" 6 cm 2 /V sHi 

o 

[ 0 0 5 1 ] 
[ 0 0 5 2 ] 
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[ 0 0 5 3 ] 

[ <D * ] 
[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

i? £ & 3s © <t »#> R )fc SR ^ * ft Bt 5 c i: #T* 1 £ o 
[ 0 0 5 6 ] 

[ 0 0 5 7 ] 

[0 0 5 8 ] 

ffjM&S R R 16 © 5 kttTOk*9 T£S„ 7->;l/g L T li , 7 

;VS, 7pU^z;H, UI, > * * * U a -f ;Hf *<P If 6. n 5 „ 7;!/ 

^iimtLXii, tl-frm. x^;l/S. n -7P I so-^Dli^S, tert 

4-xf;v7i-;Hf if&ns. mmmmtLra, eu^;i/S\ trey 

MJ 7 ;l/ :* n ;< ^ /V g , ~> 7 / S 31 3Mf £ ft S o 

[ 0 0 5 9 ] 

Sfc, SS9«i7E*SfcttJIIl 0»7G*©Jlf*ffil t LTti, -f V 5/ £ A , 2tf*»f 
[ 0 0 6 0 ] 

S?rWt5 ; e/7-*ytt<D~^BB{i[?, 7x/-;H47KiE» ; &W'r5 ; ey7-*>14© 
ZL&SB&-?©i^-fftfrT-£3o ^©Stt^JtLTliTlBsS (9) ~ (1 5) f«?ix57 

[ 0 0 6 1 ] 
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o- O 
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(15) 



[ 0 0 6 2 ] 

«TK> -»£ (1) ~ (4) T-S£ft£35# 

m (5) ~ (8)- T?a«n*w«&Ji»*o^ 

[ 0 0 6 3 ] 
[ft 1 0 ] 
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C it 4 7 ] 




[0101] 
lit 4 8 ] 




[ 0 1 0 2] 
[ it 4 9 ] 




[0 1 0 3] 
[0104] 

t *t>%wi5-»a (i) ~ (8) ns BB<4?£ 

*;l/hp«^^ft?-ii-?)C:i:tc<fcoT^5ci:A^§5o ff>J * s T IB - tt S (5 6) T» * 
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snsBBtt?** f %&®&mmw, i-ftto-fetMK-iRS (3) * (7) fisnswi 

&JSIBtta« (5 6) T*g3ft5I2ffi?£*;l'h*2rt/ft£JS2-e5ci:l;:<fc 

Dtienso wT.-eti, co-ass (5 6) -ea?n5Efflf%fflv\ tOE-naa (7) 

[0105] 
[ft 5 0 ] 




S (56) R 2 ~R M tt7k^> a\ D y y 7t M > 75/^1, 7**>Vm, 7/P3*-> 
[0106] 

±B-ftS (56) T'lSnSEfi^li, «Alf , TIB^figX^- A (57) T 

[0107] 
[ft 5 1 3 
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[0108] 

CO* o K ItiSnft-USS (5 6) ©Bffi^fcli^T, * % W <D M ® £ K fg {* £ £ 
Sf5„ iKD^ftDSJS h * */Kfcfi*S) tlTli> KTO± 3 ft £ £ ffl <^ ft 

J: V o 
[0109] 

mntLxt&itJ v w Koy^m^m^. MiB-aa^ (56) ©bb&? ti^itii 
^H^TtcTS^-r s c t e * t) , $ -r & in gut <o ?t $ t§ # * £ $ f s 0 

[0110] 

+ - A^rTfB^ (5 8) St. 

[01 1 1 ] 
[ it 5 2 ] 




£ (5 8) +, R 2 ~R 14 a> Any^7ti> 7*;l/g, 7;V*;H> 7/1/ 

^>;i/S. 7»;-;ns, ->7/i, tiffins, «?»3ittn»so^i , n*»*a , r. 

[0112] 
[0113] 

(5 9) JC^-r. 

[01 1 4 ] 
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[ <fc 5 3 ] 




+ 2 H-L 



reflux 



-2HC1 




Mr — L 



(59) 



S (59) R 2 ~R M tt, 7J<^s nny^itl, 7->;l/S, 7 )\> 7 )V 3 * 

[0115] 

[0116] 

[0117] 

<^SS©^^1> 

[0118] 

0 1 <D 2: *5 t> > * « 1 0 0±lCg5lO«8Sl 0 1 # © fig £ *1 , £ 1 <D H & 1 0 I ±K% 
ft $1 S £ ^ tf JB 1 0 2*^««n, ^co±(C^2<OttSl 0 3tfjej#2ftfc*§jt£Wf?> 

^ffl^§ct*'ff5. £7c, **Mlfl«o«aBiK:*»J*fBlo*«ioi«HS4:tT 

[0 1 19] 

fltiTB;, tt«MS©*f ^ (tt»H»4. oevtti) m me # ft 
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it , I TO (indium tin oxide) > I T SO (indium tin si 1 icon oxide) ^ MitJ y 9 J 
7 AfC 2 ~ 2 0 (%) ©KftffigJ (ZnO) fcil^L It I ZO (indium zinc oxide) <D 

fflu £ (Au) » a*'(pt) x -v*A> (Ni) „ zyy^y-y (W) , *n A (Cr 

) , tU7fy (Mo) , ft (Fe) , 3 ^ 71/ h (Co) , ft (Cu) , '^i^'Ji (P 
d) , I; fc ©gfttl (TiN) ItlV^CtffTtS. ' 

[0120] 

JB2O«ffl03O»iSJi:fflV6*iSI8ES#SkUTa:, tt*IBft0/hS v (ft 
*|!8iSC3. 8 e VWT) ii. ftft£«lttfl;£»> £ tf C ft 6 <D ft £ % & H * ffl 

« T 3 7Ef^ t4b^L i^CsSOZ/kA'Jil^ J: M g , C a , Sr|i!)7*A 

±m&m. xzucn (m g : a g , a i : l i) *<t--&* ( l i f, c 

i , a g, i TOfoil (^-i^^tf) toliiaofs-rsi: tttts. 

[0121] 

±3SLfcft««*M3*tf mmm. x/w *y yyfcftfc * own* 
jg^rscitcto, ^nfnsictsi o i*5j:tfSf!2<Dmi$i 03%$ist5. m 

ft it , 1 0~ 5 0 0 nmJ:t5iOi 5 !?iU\ fi & £ S i N^O.iiMfl J f>f7ny O 
[0122] 

St45„ T&fe-5> SlQfll 0 l^P»^5rtUif$-a:2.Ji^Kli, SlClll 0 1 

*myt&<DttnT-Bi$.T % c 1 1 m2<Dnm 1 o3ttfr&3fc*ait***«£fctt» 

&$&©if£«JlTScMc<fc0J&Jjx:2ft?>tf> # f& £> Jfc & l T- li , *-;VttAH l 

i v K-jimmm 112, aft* 113, *-;p?p -y 1 1 4 » tfm?$s& 
11 1 5 zmicmm lxmjrz txz o 

[0123] 

a « * * * ^ & ■ 1 0 2 k: * v t , *-*axn 1 1 & ^ siotii 0 1 tstt 

» 6 ft 5 . * > *-^SAi 1 1 1 fi > Siolii 0 ifr6*-^*SttS5<:i 
^T't5W8^ffl^tiit5i: * - * £ A ft 1 1 1 tSL> * 

-;VSAil 1 l*9fcft2©ftftl03ftlCR»t&ftT^*ft^*-/l'*ttAT?***f 

AS**: H r Pctit) , ^7^a->7-y ( ft ft : Cu-Pctif) & £ #U:f e> 

ft 5 0 

[0124] 

$/c\ 4. 4 ' - £ X (N - (4 - (N. N-^-m-bV)V7S.y) 7 x ^ ;l/ ) — N 
-7ir;l/7$y) If7x-;M16»: DNTPDtSt) ^4, 4*, 4"-FU ( 
N _ (3-ptf-;l/7x-;l/) - N- 7x-;l/757) MJ7i-*75y ( Kg ft : M T D 
ATAiit) 3F©5SM7 5 > ft © <fc £ ft * fflV" 1 S C fel?* So £ fc, t I) 7" T V S[ 

{t« (MoOx) ^ ^ s; 7 a m it ft (vox) ^©*ttttfift{fc^ft (¥#&*#to 

c £tfT-# So *ft6»ftttft«fl:£fti:±ei:fctt"FeewT*3 * 

^Sft75:'ft©{b£ftfc©S^ft*ft''" k 3Cfca , 'P**o ^©ig^ft&ftiajafcif©^ 

[0125] 

*-;masjB i i 2 it, *-)\<*ffim? z z £<ox-% zttn*m^r&f£? z> z 
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) ©{fcfc«j*fliv>T*jS"r* i ktf#*"b< , ff9*tf% 4. 4'-ex [N- (3-*^ 

;l/ 7 x ^ ;l> ) -N-7I-/V-7;/] - t7i-* ( B§ ft : T P D tit) , 4. 4' 
-ex C N — (1-^-7^ - N-7i-;l/-75/) - If 7 x - ( IS ft : a - N P 
Dfcgt) OAS. ±a L'fcM T D A T A * 4 , 4', 4"-bUX (N. N - J? 7 x i ;l/ 
- 7 ? y ) - h<;7x-;P7^> ( B& ft TDATAtSt) &if<DX2-/S-Xh§[7? 
fi75 y{£&to&m^Tie&* £ C tV^„ *'fe» tU7"fyHtft (MoOx 

) ^/S ± 7 A SHt % (VOx) «©#«tt*R*fl:£1il (¥#{**at?) t> ±I2©J:? 

# j£K «fc 0 ffiJJST 5 C £: #T- 1 5 a 
[0126] 

»%■ 1 1 3tt. SufB-flS^ (1) ~ (4) T?asn«»»ii*tt-8f«^R*# 

* *ff89E-»a (5) ~ (8) T?a«ft*SiftIfBftO>l'C*4< it loolf«4 

Ltii, t»E-«a (i) ~ (4) -c* s 2 n s # $ * £ -r **r«&*i&f*fc«fctfMe 
-ass ( 5 ) ~ ( 8 ) fi?n§fS4i^*o**^itfn5'>ft< 

gSf{*£ 9 t>> i*M-=Fr;7" (Eg) tf^t^MSl^ScktfffSUK 

[0127] 

(1) ~ (4) T-S^nSSP^'lig^Wf SWa^S^^fci^BufB-aS^ (5) ~ (8 

yffctfr + * (I p ) < , ( e A) v»1»Jl*JB^* c 

jijfJbVi, <D 0fl t b T « , 4 , 4 ' - If X ( N - tt ;V /< V A/ ) kT 7 x ^ ;1/ ( B8 ft : 
CBP)s 4, 4' . 4 ' * - MJ * (N-*;V^yy AO h U 7 x-;l/7 5 > (Pfeft : 
T C T A ) > 1 . 3 . 5 - h U X C 4 - ( N - A ;WS V U /U) 7i^H « V 4f > ( ®ft 
: T C P B) * Zff&tf etXSo Sfc, *X htfftte, *-;PSftttt?<D^fh*-* 

$fctt!G£©*+y7*ma&-rsci:©-e*3*ii» 8»wcb> io~ 6 cm 2 /vsw± 

fiigtf. $ tf: « ? <D if ilii £ * ft ± $ •£ 5 C i: tfT? * So 
[0128] 

*Xht}fitLTffl^8:kOT?*S*«Oi#flHTIi. a-NPD^hUX (8 
- * / U / 5 h ) ( BS ft : A 1 q 3 ) # * »/ 6 tl * o £ *5 ^ o - N P D K * 

l^^-^O^Iltai 0' 4 cm z /VsgfiT-»0, M> X (8- + /'J/5h) 7/1/5 

(«&ft : A 1 q 3 ) fc*sttS« ; y©»»KH:l<r 5 cin z /VsgIfc-t?fc*o C © £ 
5 K , *-/l/$fcS«?0^-r'ttfr-#£fcttW2r®* + 'JTOMStilC'cniVv 
sKltJjSafl'jffH^. fit, *Xh*f»tta-NPD*A 1 q 3 fcHJSSn* 

±ai/ftTP D*05Sf 175^^^**, h U X (8- + /'J/7h) 2f 
U 7 A (BSft : Gaq 3 ) , hUX (4-^*-8-t/^7h) 7 >V 5 - A (BS 
ft : A 1 m q 3 ) l«)4IIS*f«.*^b»8^tffl^K^^S5. <m 5 A 1 q 3 
, Gaq 3 , A 1 mq,tt«?l&Btt0&Matt©ftttffilfc«Sl/T^S. 
[0129] 

g^Il 1 SSKlOi^U^ktSCtTf, ftttJI 1 1 3 * ic ^ t * - ;i/ * 
[0130] 

ftiJI £ (1 6) ~ (5 5) T«Sn**«&JR»f*tt% 
[0131] 
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ftfc, * (1 6) ~ (5 5) T*^Sn5*«l&BSg»O^T-t, ®K (1 6) ^ (1 8 
[0132] 

its-)VTn^^yfm\ 14 ex (2-^/V-8- + >"J77h) - 4 - 7 x x 
;l/7i;7 h-7;l/5-<>A (Bgift : B A 1 q t ) > 1. 3-tTX(5-(p-te 
r t-7f*7ii*) -1, 3, 4 - * * ^* 7 V*-;l>- 2 ^>V> (ttft : 
OXD-7J:fst) , 3 - ( 4 - t e r t-7?;V7i-/V) -4-7x-/V-5- (4 

- If 7 x - U >U) - 1 . 2, '4-h>J77-* (**: TAZfcSt) , 3 - ( 4 - t e 
r t-7f-;b7x-;l/) - 4- (4-x^;t/7x-;10 - 5- ( 4 - £ 7 x - l> /I/) -1 

_ 2 , 4-h'J7!/-;l' («»: p-EtTAZtit) , ^V7it>l«n , J> («» 
: BPhenkit) , AV + a7D^y : BCPtSt) ^©^^Mry^ 

« tg ®j ^\ ifi n t ^ < ©fciaitT* t s, jtox*^*-*'*^ usasjio* icx*;i/# 

[0133] 

«?ipaiM« i i 5«» Bat LTaflE-rs*s«*»5Rtt*K*frtJBfc£Asnfc* 

[0 1 3 4] 

C<D K#n<Dm&mtLT It. Alq 3 > G a q 3 > Alraq 3 ^7 (10-tH 
P * ^ V V* ( h D - * / 'J i- h ) ^ D U 7 A ( WIS : BeBq z Ut) ft £ * 7 'J 

ex (2 - (2-tFD*->7i-*) -'<y , /**» , /5H Eft (BS^: Z 
nBOXtit) > trx (2- (2-tFa*J/7i-;l') - ^ y V ^ 7 V" 7 H Eft ( 
fSS& : Zn (BTZ) 2 £^f) ft H © * * * )\>% , ^7 % /-/b*Ett?*# , r*ft 
Kftft3?k«?$&EiJil l 5*»j£-r*tt**i:LTIB^ S fc, 2 - (4 

- £ 7 x x U /t/ ) - 5- (4-t e r t -7f;V7i-;l') - 1 . 3. 4-***^7V 
-A/ (Rft: PBDt^t) WaoOXD-7, T A Z , p — E t TA Z, BPhe 
n> BCP©(1 f- * ^aHti!f<0i«at5:I^T fc <k 

[0135] 

[0136] 

<gfiS©Jf*fi 2 > 

*^B^O%)t^?-Ollfifi(D^^2tCOV>Tia2^fflV^Ti»Wr5o 
[0 1 3 7] 

BUfc^TRrtX?!*, Ifi2 0 0llclSliJ:LT«iit55BlO*«2 0 1 
|^||2'o i±KR3ttiijK**trJB202**rL, $gtt»R*-SO»20 2±»«:B« 
i: LT«U6-r*JB2 o«* 2 0 3 *S-T*. »tt*K**&ft 2 0 2 li, 02K*-T<1:? 
Kl x S^ft&Jl 2 1 1. *-;l/7"a^yyi2 1 2, HftH 2 1 3, *-/Hti8JB 2 1 
4 *5 <fc * - ;!/ £ A Jf 2 1 5 k KB US L T ft 0 , 8 # /§ 2 1 3«HHTSlOl 
fig 2 0 1 «fc«?f&&Jl 2 1 1 , IB 2 ©«ti 2 0 3 ffllUC * - ;H& S ® 2 1 4 A^nfft 

is # & n T 5 o 
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[0138] 

m^ft&Ji 2 i i , t>-;i/7o v *v >?m 212, 2 1 3 „ *-)V&Mm 2 1 4 
fc- *tf *-;i/axJi 2 1 5 1 \t % znznmfficofcm 1 t-ikw l/c tfiii, 

• tffl^TBHtntfJ:^. :CJ:5lc. MlS t L X ft HBf 5 MtfSCfll K K » & ft T 
JI202(c45»J**-V'J7©?HS^»CJ:0^U*3ttt, I 1 OW'2 0 f * fctt* 2 O* 
[0139] 

[0140] 

<ga&<Dj&ffi3> 

tide, BRhyyVZ* (TFT) k« i r*»JI6* ; ?*ff«ur t *V"». c c 

Tttv 3 1 1 il 3 1 2%TFTiU 3 1 3 fcftHf S. 

[0141] 

3 1 3 $lfDfg3 1 4, 58ftftRS£trJl*3 1 5t, Sft8Z« 

ti3 1 6%ffST«C&Wt«o * & K Ril 3 1 7 * SB 1 3 1 4 ICtt t TftB 

tS. LtlCit), T F T K&r>Xf%ytm?<D&®l1k&l®?ZTtT4 7^ h V 9 7>M<D 
SSJtttlSffK-p**. ft^3. tPTOiltt, ^fc|5g£ <* tlfc^o X^'Stf 
fei^L, 3»X *-*S-efe <fc^» T F T%^$LTV^5^^f£/P©$aJI'l!!i:l'£"2''' , T 

[01 42] 

<Hfl§©M 4 > 

MfltS. 
[0143] 

B4ICS, fg 1 © « @ 4 0 li:JB2©«fi4 0 2i:©lfflK:38ttJ14 1 3«St5»*H 
ftSLTV^'. ? Lt, f£ttJf4 1 3K(i, (1) « (2) > (3) „ (4 

) ©^-f tifrT-m-£ti*m&Z'£ts*mm<D%&&mn#, * fcttttia-ias (5) , c 
6 ) . (7) , (8) oD^f n^T-tsns^^wcWi^iift^tint^s. 

[0144] 

icTSo fit, JBfi««©*«WO*«*Ji«B{*tt»«tt»KH*i:*K:»)1fi-r*. d 

fcV>T, SlO«i4.0 lBIIklTilU, 12©fli 4 0 2 BBffit UTiSIt 5 

o 

[01 45] 

dRLT^StlftBTftiilttfffSl^. C ft K «fc -3 T , *^*Ot 
, x*;l/#-# + 'y7*iliL UMO?P(itHOMOf fit © IS <D X * ;1/ 4 1 - ^ * ^T - ?:! 
[01 46] 
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2 , 3 - fcT X (4-^7i-;l'7;y7i-;l') * 7 * "9- l> > ( B& & : TPAQn) > 4 
, 4 ' - £X [N - ( 1 7^1/) -N-7x-/l/73/] If7i-;K15S;: a-N 

pd) © j; 3 &7 u -jit 3 y # & £ -T £ <b % e> fl& , 4. 4" -ex (N-a/wv/ 

'j ;V ) tT7x — ;V ( B& $F : CBP) > 4 , 4 ' , 4 ' ' - hUX (N-**^!/y*) h 

>; 7 i-/V7 5 y («t : tcta) ^^^^/^/-/HH*^, ex [2 - (2* - 1 

e 'J 7* h ] £ft (B&& : Znpp 2 ) ,ex [2 - (2* - F a 
ti/7i^*) ^^yt+tl/^M M : Z n B O X) , F U X (8 - U 7 

5b) 7;K-f/» (ft* : A 1 q,) ^FO^SSif*^A^»*bi/^ 0 
[0147] 

[0148] 

$ fc, /n d f y S © T* 1f fc 7 ;l/ # a S , apt* + > gttDtipi? t>&K h V 7 fr* v 

[0149] 

^^ASHtft (I TO) , $fctt«EfkS^%^tf-f yf9 ASSMC^, 2~20%<Ol? 
fb ffi §8 £ # O & <fc ^'7 7 A. © ffi , £ ( A u ) , 6 £ (Pt) , (Ni) , $ y 

>fX7-y ( W ) s * a A (Cr) , €'J7f^ (Mo) , & (Fe) , (Co) 
, ffi (Cu) , /^V^A (Pd) l^ffll^atft'fS. *S;9lOli4 0 1li 

[0 1 5 0] 

tits $2<Of|4 0 2 JC "P I/ -1 T $MC Bi a£ {J £ V> fc* , *f Ht tt 2: U T « Ag 

7 A ( L i ) Zfi&v if I*m07 )\/t> V &m%rcl&7 to* v ±m&M' f $%-$h>i£7 

*ffl^5<lt^T*f S, **5x m2©1HS4 0 2 «, mz.&x'*v *m*z>m 

[0151] 

»3ttfe)t*^»K:«H)arfc*K, ffi 1 ©«« 4 0 lt82Oti 4 0 2 O^ 
[0152] 

$ ft , $iofi4o i £%ftjf4 i 3 £ c i24tc7r;'f<J:?^iE?L$ai£Ji4 
?l^^««4 i 3 'Niftss-r s««**r-r %mx*h z a c<d£?k, mum mm 4 1 2*^: 

if. ffii©«fii4 0 1 fcfgftS 4 l 3 £*mT £ fclcfc^T , »Jte#&MK:iBH LTffift 
[0 1 5 3] 

fcfc, lETLftiMif 4 .1 2 KOV>Ttt, ttfcH^ttfc < * 4. 4' - ex [N - ( 1 - + 
7 ^ ,1, ) -N-7i-;l/-75/] - e 7 x - ;P ( ft ffc : a-NPD) ^4, 4' - £ X 
[N _ (3-^^7i-/P) -N-7i-*-75/] -Oi-Zl' TPD) 
j£4, 4* , 4' ' - F U X (N. N - i/* 7 x - * - 7 5 / ) - h 'J 7i-*7^ ( BS 
»:TDATA) ,4, 4' . 4' ' - F V X [N - ( 3 - * ^/l>7 x -*) - N - 7 x 
- ;1/ _ 75 y] - (.iJ7x-;V7S> (Bl: MTDATA) & £©5§§ft7 5 y% ( EP 

'<>'-i?>sii-aiRoiS'&*<r , r*) j: o t»#« n fc't* ffl v» * c £ 
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[0154] 
[0155] 

tfc, S2<Otl 4 0 2 t^)tl4 1 3 £ ©Hm 0 4 K * f <fc 5 1^ «?$&aiJf 4 

?*»JtJ14 1 3 'xf&g'f 5iS5«t5iT*fe 5. Cl©«fcd^, «?fa&J14 1 4 £ ^ 
It, 2g2<Z)lHS4 0 2i:fgftJi4 1 SfcMtCUJlflT, &%&&MKm® l/Tl« 

[0 1 5 6] 

m^lfc&JI 4 1 4£^^TlffcHSttft<, MJX (8-*/U/7b) 7/1/5 
- ^ A (B&& : A 1 q 3 ) . hUX (4-^*-8- + /'J/7h) 7 ;l/ 5 — i» (« 
ftlAlmq,) , ex (10-liFB'tW; [h] -*/'Jtb) * V U * A (« 
ft : BeBq 2 ) » (2 -^f *-8- + / 'J / 5 h) - 4- 7x-;l'7x/vh- 

7;l/5-7A (*» : BA 1 q) it E * * / !) y#«*ftB'<y , ;*/"J >t*t*t5 

4MllfHflcJ:9T»**nfcfeo*fflv^«j:i:*« , P*«, cote, hx [2- ( 2 - 1 

Hn*3/7x-*) (** : ZnBOX) , tt 7. [2 - (2 

• -tFD + ->7i-;l') -^^;f7V*7H Effi (BSft : Zn (BTZ) z ) % E <D 

TU^. $fe» 2 - ( 4 - £7 x- »J "5 - ( 4 - t e r t - 7 ^ /l/ 7 x - /I/ ) - 
1, 3. 4-^ + -y^7V r -;l/(i8Sft:PBD) J f', 1. 3-tTX[5-(p-tert 

-7^;l/7x-;l/) - 1 , 3 , 4 7^-/1'- 2 --f;H ^y-tf y (** : o X 

D - 7 ) , 3 - (4-t e r t -7f^7i-/V) - 4- 7x-;l/-5 - ( 4 - tf 7 x - 
D ;l>) - 1 , 2 , 4 - h 'J 7 V-A> (BSft :TA2)> 3 - (4-tert x 
_ 4 _ (4-if;V7i;;M -5- ( 4 — t£ 7 x — •) ;l/ ) -1. 2, 4 - h 'J 7 
(BSft: p-EtTAZ) > MV7it>' Fmj y (BSft: BPhen) » V * 

jT-D^fy (BSft: BCP) f ^ffl^TfSStifttOT'feottJ;^. 

[0157] 
[0158] 

£ p> tc. £ l <DM 4 0 1 fclEftlftjSJi 4. 1 2 t OHtcfi, 0 4 tc^cr J: 5 IE7L& 

xi4 i i5Ilt^tuv\ clt, iE?iaAJf tti. Pie tr«t6-r 5 
m^mm 4 i 2 'ME?Loftx*ffi8ft-r sum^^t-sJiTf **. ie tl $a & « £ # 

[0159] 

IE?Lii AW 4 1 lfcOV»T»fcHlJ£ttfc<x t^f^Sfttt (MoOx) */**5>* 
A*fb* (VOx) , ^fr^Aiftft (RuOx) , * y ? x -f y iMt $i (WOx) » 
T y # y K ft 1*1 (MnOx) SO&JRKfcWK: ioTfi?n/c f> OfcfflV* C ttfT't 
£ 0 COffl, 7^->7-y (BSft:H 2 Pc) ^l7^D->7;y (CuPC) I07 

X/b* y &) ?J<i8ft (PEDOT/PSS) ^©iH»?WlC«fc^TtiE?LaAe4 1 1* 
[0160], 

£ fc , $2(Dti 4 0 2 i:t?ii£i4 l 4 £: © H £ ti , 0 4 fc * f <}: -5 lc > m?SA 

?$&iMB4 1 4 tt ? <D £ A $ BO f S«tg*#-r *5 , S ^(ft&Ji % ^ K 
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[0161] 

tfftAI4 1 5fcO^TWfclBJfcttft<, 7 v it V f- 7 A ( L i F) , 7»fctf«i 
A (CsF) > 7yft*>l/i/*A (CaF 2 ) # © £ ? ft 7 ;l/ # y £ JS 3: ft « 7 ;W # 'J ± 

4, 4 - e X ( 5 — * f ^^yXt+l^/;!/ - 2 — -f /I/ ) X^^^> (BzOS) 5 © J: 

5tcm : ?i|&}£1£©iiU , > ! l43fC^ •7^*j")AJftli | Jf 'JAloi^T/l'A'J^If ft 
«7;l'*U±S^JSi:«rii^tft i £.Ot>,a?aAP4 l 5 t LTffl^SC 

[0162] 

uticft^rz^nwoyftytm^fcts^x, ieh&xm a i 1 , e ?i fig s 4 1 2, ?s ft 

54 1 3> »?$&&JP4 1 4, tfttA!4 1 5«, *n*'tl» * ft « -f > 9 V 

x-y hj£> ^fhO*aT»*l/Ttlfc4v\ Sfc> ft 1 ©mfii4 0 

1 $ ft (i ft 2 d ® 4 0 2 o v T b , X^-y^Jy^SSftlll f'ffi * ; v T ti © 7? i£ 

[0163] 

w±fcjBf*fcj;3a*f8iii©58Jfc* : ?i4» #ffcw©wa&fi£f* ; fcffl<' ,, Tv , >3ft&, 

5 C * 5 ft tbs 98%tt*tf tfts + 'J y|f*fr6a*IE*5HBC 

[0164] 

<#!8&©»fi5> 

# is © fg ft ii ? « . «»©»#■*#** fe©-efcoTt*^. *»©»#■*»# 
, *n j en©»ft*fr&©»3tt*iB£"r s c fci?* 01* if 6iift©ft£f#5 c. ttf-c* 5 

6 o 

[0165] 

H 5 IC V T * ft 1 © « ® 5 0 1 fcg2 0t® 5 0 2 tOP^li:(i> ft 1 ©&ftH 5 1 3 
t ft 2 ©f8ft» 5 1 5^St5, 11051*15 1 3£ft2©?£ft)i5 1 5 ©MKti 

»■ pusji 5 i 4 4stscktf»si^. 

[0 1 6 6] 

ftl©S«5 0 1©*ti^9fcft2©fltlS50 2©®{fi^iiKftS£5£«E*ftlftl?' 
its 1101150 1 hSI 2 0115 0 2 k O IB K t » i!* 1 * tl , ft 1 © 8 ft H 5 1 3* 
ft«ft2©5?ftJl5 1 5 $ft«PSgg5 1 4 idS^XJEHtm? ttfU&'&t %o £ C ft 

PRttM 5 1 4%MtSl 0%)tl5 1 3£ft2©HftJ15 1 5 ©W 
3S - IC»0 , ft 1 ©fgftg 5 1 3 lC-£$n ft ftl©fS«S£ft2<D8ttJf 5 1 5 1C # £ n 

ft^7t»I5ig^Ii:t5. fit, BiBttJBfcft o fcft l ©«)tt»Ki:ft 2 ©«3tW 
Kfctt, * n?nil^lK:RS t £ icfgftf 5. 

[0167] 

Il©51)ti5 1 3IC«, ^'Jl/Vs 2. 5, 8. ll-fl>7-tert-7f)H 
|JU> (TBP) > 4. 4' -^7. [2, 2 - 'J 7 x - frV - ^ 3 Vf7x-;l/ (DPVB 

i),4. 4' -ex [2- (N -xf-7l/*;W*y-;l/- 3 tf-^i/] y£y x=-)V 

(BCzVBi) , t?X (2-^;l/-8-*/'J/7t«) - 4 -7i-*7i/7 
/yl/U^A (BAlq) , £ X (2-^)l/-8-*/"J/7h) -fan^ijn ( 
Gamq 2 C 1) ft if © & ft ft s ex [2- (3' . 5' - tf X (HJ7/V*n^ 
7 x -Jl<) e 'J 5?^ r- - N , C 2 * ] -f «J 3>*Z» (I I I ) Ka'Jt-l" (I r ( C F 
3 ppy) 2 (p i c) ) , fcTX [2 - (4' . 6* -;7;V*P7i-/W £ »J h - 
N ,. C 2 ' ] 'J 7 A (I I I) 7tfil/7tht-h (F I r (acac) ) > £ X [ 

2 - (4* , 6' -;7;^D7i-*) (f'J^t h-N, C 2 '] ^ U A (I I I) 

euu^-h (Fir (pic)) ft HowtttoKfcttasnsattmKflvsstiTfcD 

i . 4 5 0 ~ 5 1 0nmfcf8ttX^*Wl/©e-*£W-f35Sfttft#P>n5,,. 
[0168] 
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sfc, ^205S)ci5 i ski*. x&wvGm&mmwtf&ytwant Lxi&mtz * a 

ttSnTfet), ^20^^15 1 5^&U:, 5 8 0~6 8 0 nmtCf£ttX^*h;KDtf 
-^^ftSS^^I^nS, ^lt, Jgl©$gftlf 5 1 3frt><Dnft<DftK&k% 2 <D 
^^15 1 5fr6>©f£ft©3iftfei:«, m 1 ©«H 5 0 l£SI2©«<i5 0 2 i:©V>-fft 

[0169] 

m 1 ©fgftJf 5 1 3 14, 4 5 0 ~ 5 1 OnnKD^Jt^rM-r^CilWT't-S^^^MAV 
* X h ) frC>/£3/14nc^LfctffiT*#3:ftT^Sfr, Sfc(i, 4 5 0~5 1 0 n m © 10 

SSft^Mf £©T*£S?ift*!3afre>j£Sjf ttf&t. H\ HI l ©*x h £ L 

Ttt, jtfcifi^fea-NPD, CBP, T C T A , Znpp 2 , ZnBOXOffi> 9, 1 
0 - v 7 (2 -±7 *•;!/) 7 V h V -t y (Mtft : DNA) , 9 , 1 0-f (Z-t?f*') 
- 2 - t e r t - Tf-AfTy h 9 -b > (*» : t-BuDNA) l^ffl^SC ttfft? 
o $fc, 1 5 14, #f&m3©W«&fS8fctf , *5SWfflll^l!SftOx^ 

S4>t, a»Lfc««T*fr* ftfcjf-e&s c t i2otat-tLt(i> tp 

AQn, o-NPD, CBPv TCTA, Z n p p 2 , ZnBOX, A 1 qj¥*fflV>5C 
k T'£ 5„ $ fcPBgH 514li,Il 5 1 3 $.fctt» 2 OffftlS 1 5 g tc 14 

Pig* 5 1 4K*^T»tUftl***^tfSllO».Kl5 1 3 tV5 2 <DKftm 5 1 5 © 20 
K # tc & S) T* t , lo^lC^^i5 1 3t$2«i)E15 1 5<D^-rftfr-73©&£x 

V"». ftftWlCtes PUgJl 5 14 TPAQn, ii-NPD, CBP, TCTA, Znp 
p 2 , ZnB0Xf*J^Tig)8t5CJ:tfT*5. C © <fc 5 fc , Big* 5 1 4 * ^ S 
cif, ?g 1 © IS ft Jl 5 1 3 t%$ 2 <D5£¥tm 5 1 50V^-fn*''-75'0*Ofl^®fi^3S< 

[0170] 

#?gf§T*«, Sg 1 ©5§ft« 5 1 3£lg2©?gttJl5 1 5©^Tft©Jf££©4;?&5Sft 
(*fita^20fl 5 0 2 ) lCifiV>#©8tt/i (*«»T»tt» 2 ©ISttJI 5 1 5 ) C 30 

[0171] 

Sfe. *^ffiT*l4. 0 5 ©<fc ? K 2 lORXItfStf ?> ft fc H ft ill ^ KO^TffiKLT 
^5*1^ %^a©«S(t4 2«lc|®^sn5 ) E,©T'l4^<> WIAl4*3«T*fe-pT 1 E)«};^o * 

[0172] 

tfc, H! l © ft « 5 l 3fc£ii©liffi50i £©!«£«, HSfc^TidfcW^ltaS 

15 1 2tf8»6tlT^TU^. m^li&Jf 5 1 2 ©ffi, t?SAi5 1 1 tf« 40 

l-m^M5 1 2i:^l©m>IS5 0 l k ©BSlciStt p> ftT *> <fc v^o $ fc, IS 2 ©8ft /■ 
5 1 5 2:I20SSS 5 0 2 ^lDntCH, 05£j*T<l;9U:iE7liajziJl5 1 6 K 6 ft T 
^TUv\ 3; ft, jETLiR&5M« 5 1 6i:^2©m^5 0 2i:©Hli:{4iE?LaA»5 1 7tf 

[0173] 

0 5 ttft^TUW Lfc«k 9 fc « ft US ? © ffiU 06tS?n«J;^, »ft*?T? 
[0174] 

06©8ftiii?{4, Hi (DUM6 0 1 £ IS 2 © M 6 0 2 © W (C « , ^ 1 © 8 ft ffl 6 
1 3tS205S^l6 1 8i*Kf5. Sg 1 ©5§ftJf 6 1 3 tS2©^)tl6 1 8 i: © H 50 



J 
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KB, 1 5fcS2(Dl6 1 6fcSWtS. 

[0 1 7 5] 

$11016 1 5«IE?L£fg£f£JlT-&tK $2016 1 6 litf ?:ll4t51T'*3 

„ ^ 1 (DM® 6 0 1 ©ttt&J: 5 & $ 2 (D«®6 0 2 <D«ffi<D73#i6< £ 5 £ ? IC « ffi :£ 01 

in t £ t # , 1 ®*« 6 o i ib^SAjnftt^h, $i«i6 i 5^p»ax?nrciE 
utit, mi <D&Km6 i 3icfcv^TH$S'&b, m 1 © ?g ft /■ 6 i 3 \c&%ntc%ytwg. 

fgft-f £o £ £>fc> *2OlS 6 0 2 *>6SXSnftE?Li:S2016 1 6*»6ftX« 
tlfc*?fctt» 20»ftJi 6 1 8 KfeV»T?IISfcUs JB2©583ttJi6-l 8K^£nfc%ft 

[0176] 

$ i <on%m 6 1 3 *&moGm&mmwtf&%®nt isrmmrz <t s 

*fr*f8fttffi5n*. $2os«i6 i 8 tbp, dpvb i 

, BCzVBU BA 1 q, G amq 2 C 1 ^^©S^fjji^^ Ir (CF 3 ppy) 2 ( 
pic), Fir (acac), Fir (p i c) 4HO«S)tiSlC<tS?n5S)tftI 
# S tl T * !>• , 4 5 0-5 1 0 nmtC^ftX^* r-A'CDtf-^fcWtSfSftAMi&ftS 
o 8 1 ORftB 6 1 3 5> ©5gft £ , S2©%J£I6 1 8 $ <D%9t b 

0 1$/c«$2C)«8i6 0 2 i:<DV>-rn^-73gL<{il^73^e>liftiiT5o fit, W» 

[0177] 

n i vmytm 6 1 3tcfcv^r, *&m<D&m&m&#a, & ? icm 2 <d * x \> k 

ft«5 13£|H|;|iUcLTM2nfc&©T*&5C£tf#£UV'',, 
[0178] 

$]<D|6 1 5li, « ? <fe 0 IE 5L © tft )M 14 ^* K © * fc , ^©Mfcfl L«?§ 

/^tJ'f Alftft, 7. 7, 8, B-f h9'/7/*/J'^>y (IS ft : TCNQ) , 
2. 3. 5, 6-ff77;^n-7, 7, 8, 8 - r h 7 f 7 7 * / V * * V ( * ft = 
F 4-TCNQ) f ^ffl^5iltA<T't5. 
[0179] 

if 2 6 1 6(i, jE?L «fc *) t.«?0»att««WV^«KO«fK:. ? OHnSKWHf « 
#.tt * * to K * £ tr ■ * * c i: # * L ^ . iETL <fc D t m ? © ft 8S ft B5 ^ to U t 
LTfi, t? f*.a&Ji*#J«-r 3 £ # icffl toft t [eHt<D fe ©Srffl Vtitf * V . ffciETL 

«t o fern? ottastt^wv^KKW «#tt*srwR 1 1 t a, -ts/f 

[0180] 

ttc ^ics)ti6 i 3tiii!)ii6o i t © h k « , m 6 \c*? £ o fc. m ? » 

&jf 6 1 2 tf^tt e>ttT(,>T & <fc ^- 3: fc, t?iiil6 1 2i$10tffi6 0 1 tOW 

6 1 ltf^tfattT^Ttxt^o $ fc* !g 1 ©IgftJf 6 1 3tSl©!6 

1 .5 £©«£«, jE?L$|j£ Jf 6 1 4 ^tt 5 nt^T «fc V^ 0 * £s S20f5)ti6 1 8 
fcg!2©m® 60 2 i:©|fflt;:&, iE7L$S3M»6i9*^tt6.nTi/^Tt<J;v>„ g fc v iETL 
fl&Jf 6 1 9 ttS 2 ©W® 6 0 2 £©KK«:IE?L&AJ16 2 0 6 *XT ^ T t> <fc t^„ 
* fc, 3§ 2 ©5§ftJi 6 1 8 £ g§ 2 ©B 6 1 6i:OH^««?tl^a6 1 7tf»»6nTO 

[0181] 
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[0182] 

its. 

[0183] 

mi Kit. H?ltD1t8B7 0 1 fc»2©«S702fc©IHK:»ftJi7 1 3*Wt5^)tt 
?tf*SftTl^S. *LT, »ft*7 13K:tt* WE — IRS (2), (3), ( 

4 )' ©v>-f ttfr-?**ns*3fi**tr*»«©W*&JS8f*» Sfctt'fJE-IRS (5) , 

(6) > (7) . (8) o^t n^fisns^Sioti^siSft t . 

[0184] 

tKD«t^*^)t^?tC33V>T, Sgl©«gi7 0 1fre>aASftfcIE?li:, £ 2 <D « 7 

> JBlO**70 1«littkLT«|j|gU^ gS2©«<S7 0 2 «|gffi£bT$&gfSo 
[0185] 

ttftt 5, & 33 x i*;l/^-^fV/J:(iLUMO¥fii:HOMO¥fil:(OSOi^;i/ 

[0 1 8 6] 

Cif, « ft tt ft ^ W fc: O V> T 1$ £ IB £ 8 & V> # , 7^*^.i"?A7?o>'7-y, 7 £ 
D ^/-^©^-^©fSft^^tMt^tltfayS 
[0187] 

VTtt KH£tt4 < > M©»«4 KfcVTEttLfc* * « W © W ft ft * «ffi 

[0188] 

* fc', Si©*ttfc82©*ttfcK:o^Tfc1$fcHiJ£tta<, Slll08tt4 CEiO* 

lOf@40 1, gI2©ttffi4 0 2 i:|BHi©fc©£ffl</ ,, S£t#tSo 
[0189] 

$ fc, 1 ©«<S 7 0 1 t 5?ft« 7 1 3 £ OIHK tt, 07Kg;£n&<fc5£> iETLS A 
171 K IE?Lf&&)l 7 1 2 m*WtVT t» <t V. $ fc s »2©M7 021:»«Ji7 1 3 
i: © H fc fc » W^IS^B? 1 4, «?&AJI7 1 5^%SttTt.t^„ 
[0190] 

IEJL&A/1 7 1 K 2E?lf6&Jl 7 1 2, «?fftjgA 7 1 4, tffiAi7 1 5 tt, **l 
H8S©Jgfg4£E®©IEfLaAJl4 1 1, IE?L«liMffl4 l 2, 4 l 4, 

I?axi4 l 5 £!!$©*>©£/§ v n $fc, IE7LS AJB 7 1 l , IE ft fft 

m®7 1 2, m?f!3M«7 1 4, S?&AJ17 1 5 i: H * t> fc lillB* ft * * ffil© «M * 

* m # x & £ v> o 

[0191] 
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P>tlSfc©T'&?>o 
[0192] 

fc T- 1 5 o 
[01 93] 

[0194] 

0 o±k«> mm® 8 i i fc, v-xm^mmmmms 1 2^ s&jay- m#*a«is 
@i8 1 3 fc, mzm?- b rn^mmm®^ 8 1 4ttfiitt6nTi^. y-z«#«K 
SJ0K8 1 2 fc, »&By-ni#*B»ia»8 1 3t, m%mf-bm^mmm®®8 

1 4 ta, *n^n, E»»*^tT,'n«BJX** : ?T?»*FPc (7 u * 5/ 7 * :/ u y 

h ^_^. y j,) 8 0 1 tgllTl/^. fit, y-Xf§8fllHl^8 1 2t> 

y- m # « ik ii in K 8 1 3t, h«#«Bft®tt8 1 4 tit. ^n^n, f 

£ fc F P C 8 0 1 Ktt7U y hEill ( P W B ) 8 0 2 **« 0 ft e>tiT </> 5. 

ffi Ifr El B gp fi , ±fB©<t 3 e&-f b fcHsHgP 8 l l fc ffl-m&tte IStt 6. hT i/> 5 

£<., 0J*tf, Ei/^-VtfSlSStlftFPCllCl Cf-'y^SSSLftfeO (TCP 
[01 95] 

B«gP8 l licli, 9J£falcgtffc«»©y-:*M«fffT;&fafcttA,T*E9JbTV'S 
o *fc, « jffitt & lit £ ft Kl M A, T- E ?"J LT^5 0 S fc, H^Sfl8 1 licit, tr^lftK 

^fc«ft©y-hM*#M2FfafcttA,TEMbTv>*. £ fc s as 8 1 1 ic & , » jt 

KS^^^trieoEIR^ItREWl/TV*. 

[0196] 

0 9 8, iHJR*»f1 ; fSfc*©lHlB*^l'fcHTa&*. 0 9 K -f 0 g§ £ li , Si© 

byy'sK* $ o i i:m2©h^y>'x^9 o 2 t & ft ?Jt ? 9 o 3 tA^snt^s. 

[0197] 

• si»i>7yi/'x^9o i t> S2oh7y^*x? 9 o 2 ta, ^n^n, y-hwn 

fc, Fl/>fy««^ y-*fH«fc**C3 J*?©*?"?*!), K >«« v-x« 
iOHItf t^4/fi^«tt3. CCT, y-7.SHt£fcKH'yBli£fc«, F7>">"X? 

T«IBt*««*» fnfti|l«i> S2«IfcSIBtS. 
[0198] 

y-Hl#«l9 1 1 fc, 8 & ffl y ^- HI <f*& iB Si Isl B 9 1 3fc«X^>y^9 1 8tC<fco 

1 It, jf£ffly-hfi*flSi8!!llH]8&9 1 4 tli^-f'^f 9 1 9fc*oT*«WK:«tt* 
fc«#&ffi©#f8fcfc* * 5 KRlt SftTVSo £fc, V-7l§S9 12li, X-fv? 

9 2 o k & or y - ^fi9ttKiiiaft 9 i 5 $ fcaaii 9 i 6 ©i^-fn^u: w§(ftfc8$ 
9 i i k * »■« k » « t t * . £ fc , sicb7y^x?osiiitty-^i§89 

i 2icmS(Wic&^L, S2tlttS20h7yi''x^9 o 2©y-h*«fc**«fc« 

l^bTV>* 0 Sg 2 © h 9 y * 9 0 2 ©SB 1 Wffitt 9 1 7fc*«tt»C«ttU 

, % 2 it a & & ft * ? 9 o 3 ic-g $ n 5 i ~d (omm t stcwta^ u t I/- 1 5 . x-< 
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•y^9 i sit, y m^mmmwim9 1 3KdstiT^tu^. stcx^-y^ 

9 r9Krpv>rtJBSffly-KB^Ift*»iaB9 l 4 O^ttSnt^Tfe i^. £fc 

X7-y^9 2 0 lCC>^T&V-X€*§i§ll§gi>lem9 1 504"tttnt^Tt i^o 
[0199] 

i; fc, '■sUSBfc fe it 5 h7>> ? x^ J f>^^ig?^FOE«tcoi/''T#lc[S^«&v^^ > ffl 

s> * * 1 oo i©siiiiiiy-7ftli oo4E8«i, ^20iM^20h7y 

5?X* 1 0 0 2 (Dy-htf tiUI/T^S. $fc^2 V? 1 

l&ii o o 5ciit, ««tt«.3tiR ; f ©«* looeeftaiLT^So y - 

j£ 1 003<Dlg|H±^l©h7:'^X2l oo loy-nitLtiSits. 
[ 0 2 0 0 ] 

«ii#i£K:o^TSiwrs. 01 1 ii 19 m s a k # ? £7 u- icift ko^t 
sub* 5 0T*fe§o 01 i»cfe^T, « # ft & h? m £ & * & u *j6ri*i*y- h««© 

[ 0 2 0 1 ] 

Sift fcSjSlSft i: #*8 9 il LfrfoftS <> c OS* g|AHiJ&Kov->Tl#K:ffi^»i*V'>*^ B 
»**5A*^60f (7 'J v *) **UftV**5lC*a:<kfel»IBK60IBa«i: , r 
3 C f U\ Ctf, 1 Hffi ( 1 7 <DWZWiZ-mtt £%7nW}ft*'tt offlm 

[ 0 2 0 2 ] 

17l/-i»8, Bl lC^tt?!;:. t*a*)BBl 1 0 la, 1102a, 1103 

a , 1 1 0 4 a £ U ft mm 1101b, 110 2b, 1103b, 1104bt^r#ty4 

Oflt77V-i 1101, 11 02, 1103, 1104 fc #iJ S tlT V S . 51 ft 1*5 

7 7 l/-AfcfcW"*fit#»!M©*S©ittt» SlOt771/-il 101 : fg 2 © It 7 7 
- A 1 1 02 :S30*77P-il 1 03 :^4<D^771^-A1 1 0 4 = 2 3 : 2 2 

: 2 1 : 2°=8 : 4 : 2 : itft?T^*, cniaoT 4 IT7 HI4iItSCt^ 
tts„ fib, tT-y hftfe J: tf CKKf fc ©fc'HSS ft?\ «*tfioot7 

7 A * g 8 tT>y HBSfJASiiKlTt 

[ 0 2 0 3 ] 

1 71/-i»KtJ»5»ffKOV>TKWT*. $"f> t77U-Al 1 0 1 »CfeV>T, 1 
ff B ■ 8 ff * * » * & # » ft # ff t> ti * • (f'T> fffcJ:-aT»#j&#»llB©WI 
^ IV # II « « . IB 1 1 0 1 a #&7 L fcfffr e>lifc&J#$IB 1 1 0 1 b *\ t 

®%o a k « 8 »j me fe v> t\ a^-rsfeftoffl^s^^enTv^sssjtss^ttajtttii 

tft,TV>5. $ fc, £8 »§H 1 1 0 1 b*^7lftf7*^IK*0*7"7l/-A 1 1 0 
2^\^t), It 7 7 U- A 1 1 0 l©Ji^4:n«lCltfSft»6«*ff*-e)«K»*i&*ftft 
tffTfcft*. KlOi^Sllff^SSOSl, *t7 7 U-A 1 1 04O«MWHl 104 b 
ig|?7t5o f7*7 1/-Al 10 4lCfelt5lfift^*l7b/c^^(D7U-A'\^5o CO 
&+T77 U- A IC fe V> T » ft L fc «t M © « JUt W # * 1 7 W - A K fe It 5 & * © 

c©»ftB#IH*f8ft* : ?£i:fc8S*.T 1 ilfit'fiS^lcffl* 

[ 0 2 0 4 ] 

• -9-771^-Al 1 0 4 © J: 5 £ . a^^B$T*<D»ii#SI7-r§HulC, gJK « & £ *l * 

0 4bOtt)8£iHl l 0 4 c*Kt, »MWfc#«tt©tt»fcft**SlcW»'r*c 
ttfjlfSlK ^LT, 8 #J W # » ft « LfcfTteOV>T«, -JtfflM, #«ft©tt 
fg £ # O (c©iffl*5^)tSSffll 10 4dtf§, ) o * L T , S*SfrB©«&»llBtf 
»7 Lfc fc, lfrB*»&IKfc3&© (ift(i7V-i) ©»&JHIBIK:»fTfS. C ft 

in £^T, -9-77 U-Al 1 0 4©t?a*i!Bil, f ©^(Dt77 1/-A«f 



(50) 



JP 2006-73992 A 2006. 3. 16 



[ 0 2 0 5 ] 

■T*fefc©aS?JBIffli:©2o£#iiJU, * ft fc £ fc-ST V - Xft^'x A2j T 5 ft *t t> 
»>**.*. c©J:5*l&ft#i£K:J:»K *5BJtWIB l l 0 4 d *iij§ c tt'ff#)«ffl l 

[ 0 2 0 6 ] 

ft 43, #JgfST*ti, t77U-Al 1 0 17bSl 1 0 4 & © g ^ © £ It »c 

M A, t? V» 5 # , £> "f L fc * H fig © m © <fc 7 ft M tf K f 5 5 tt ft < , 0>J * If ffi *# W IB © 

iv^oft^KSKM^enTv^ttivas sfcti&ffWfa©^^©*:^^©*:*^ 

V^AfcilA, , 7*VTt><fcV. S fc , *77U-i»tt> S5K?«ft©7l'-.Mc:7>l'J2nT 
^TtiV>. oiO. Pli;iRM#%£*.T^3»IISI, y- h ft«©7£S£fflft[H|fTo 

[ 0 2 0 7 ] 

ClT\ § ii $ IB <fc tf *S tS 88 P^S KfcttS, 0 9 fc^TlHlB&Oilft KOV^Tilflt 5. 
[ 0 2 0 8 ] 

ft) ©y-hft#S§9 1 1 ti, Xf' y^9 1 8£fl-bT»&ffly-MI*f^iK®J0S&9 1 
3fcM«fcSSttL» ffiiffly - bft#«K»ll»9 l 4 £ I4 2ES«T**S. v- 

Xft^f $ 9 1 2 liXl' >y ^ 9 2 0*ftLTV-Xft#i|gigl&lEm£«MtoK&^LTt/>5 
o t:f, MtS (n&g£Sft) ©y- h ft#8H 9 1 1 icgilft^ 1 © h7V^X? 9 

o i © y - Mcft^tfATjsn, iioh7y^7?9o itt*^tft5. ^lt, c © 

Bf, 1 5IIB*'6«ll5iJB3S!OV-Xfll^«fcWIWK:W«fll^««X*«n*o ftfc, &9J© 

y-xifS9 i z*>6X7j«n"«««ffl<Jits^cafiifttoT*«. v-xft#£ 

9 1 23b»6A**nfeW««#tt» #*OV-XifilC»ttLft»10h7yS'Xji9 
0 l%^LTS2iDh7y^X? 9 0 2©y-Mt®£A73$ftSo CfDftmzlDb 1 ?* 
•^X^ 9 0 2KA73i*nfcft*fK<}:oT, S20h77i?X^ 9 0 2©*>*7«<iWIP« 
ns, * © tc 46 , £2©b7>5>X*9 0 2©y-h«SfcA*J"rsMK:*^T, 58 ft 
Sil?9 0 3©^ft3:/c&#f8fttfi*3:;i>o * If , S2fflh5yf X> 9 0 2tfPf 
;1/ S T' 3 if M: , $20h7y-^Xf9 0 2<Dy-h*1S£L ow L e v e 1 <D ft 
tfAA?n5Ctlciot%^i? 9 0 3 *^«t5. -7?, S2OF7^^X^902 
ft<Nf t^/l-f T'SSi^B, 5g2(0h7y^X$ 9 0 2©y-hm^lCH i gh L e 
v e 1 ©ft*ttfA7j-£ft£C t K & -> T 9 0 3 #58 ft f S .. 

[0 2 0 9 ] 

ft) ©y-Hf 19 1 1 & , X-T-y^9 1 9%MTifiiffly-Hf «f IIBB9 1 

4 zm^mictemb, m&mv- hm%mmm®& 9 1 3 1 a#tttt-e««. v- 

X|fl91 2IJX^7f 9 2 0 ^/TLtiS9 1 6 ktKWKllHTV^, C d T* , 

nffi©y-hft^*r9 i it&$bfc!gi©h7:/^x*9 0i©y-Mcft##A77 
Sh, Si©h7yy^*9 0 liitytft*. fit, ccoat, i?usfr&fltK?iJg£ 
© v - x # ague pn$icM£fit^A7] * nso v-xft*t$9 i 2 frhxti ztircffin 

ft # tt , ^^OV-Xf f 8CgSll,/c« 1 Oh7y -7 X * 9 0 l*^LT^20h7y 
-7 X * 9 0 2 ©y-HilcA7J3n^. C©Bt^2(Dh7y-7X^ 9 0 2 IC A 73 2 41 
«f CtoT, M&*S*£9 1 7frP>?3ftf!? ; F9 0 3'\©ttiJit©&*atflS±Sn5 o f L 
T , f§5t^^9 0 3 «^$iJWtC^^7ti:ft5o #J *. ff , jg20h7>5>X*9O2#P*- 
+ 3! T'& S ^2© h^y-^X^ 9 0 2 ©y- HffiKH i gh Leve 1 

X * 9 0 2 # N ^ -V * S 1? & 5 if £ & , S2<0 h^WX^ 9 0 2 <D*f - h L o 

w L e v e 1 © ft At) $ n § C tc <fc ^ T 9 0 3 «: # 18 ft £ ft S o 

[0210] 
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mzmm-ztt. nt?B (nitittft) kov»t«, w±KWiBUfc * 5 *»ft»c 

<};oT^£-r5/'ci6<0(B^?rA73-r5o b b . ffl $ © <fc 5 tc , nffBtfift£$BIBT-;&3 
t#tc, ffl(DtT CmffB (mliS^IS) tt5. ) K O V* T ft S & SB HI i: * 5 * 

c £ $ b v <, 

[021 1 ] 

3£±UC, X V ^ 9 2 0 * « t) # A T V - X # ^ « V - X fll # MlKll @ K 9 1 5 i: 8 

f it, y-7Mitv-^«iIlH*9 1 5 fc*K, 

ni*«KiiiaB9'i 3*>6mffB©fli^»KaiR«Kflt*« , A**n» no^y^ 
x*w*yt*fc«c, y-xM«*iiigiS9 i 5 *f»5tt. 1 5iii*»5«»wiJEoy 

[0212] 

W±©± a K LTmff BCO^T»aJHIHl*»*fc6. tl K , n + 1 f? B <0 M * RH K 

c*tf"r *ofc»K % -y-hffli#«4:»a-ffly-h.fli^*K»iHia9 1 3 

hM^^SBS0lH}!^9 1 4*^n+lfTloy-H^^KlK65lcii^^A^l/t|l(t) 

h^y-yx*9o itf*>i-*«E, mil 9 1 efreffigiftfAAsns. k 

l^o 

[0213] 

«fHT-«, nff B©JB*Wlfflfc n+ 1 fiBOJfiaJllilHfcOliltinff BO»ii»8 

SJWiakOIHICm(fI©»a)l8IBI*RH , TfeJ:v , >o 
[0214] 

*»J8T*li, -9-yyb-Al 1 0 4 © J; 5 K*l63t«BIB 1 1 04 d^SltStt 
[0215] 

<m&<DBm 8 > 

[0216] 

01 2K*5^T, jSll«TB*nT^*©tt, *RIHJ©»Jt*? 1 2 1 2 % IK ft T « fc 46 
Kt5tt5>ftT^Sh5vyx*l 2 1 lT'fe^o »3t * ? 1 2 1 2 tt , gl 1 © tt IS 1 2 1 

3tS2CSIl 2 1 4 fcOWIClE&*«4f SHfc*****"*"********** 

2 1 55tt5*5^0%^^?TS%. h^'^n 2 1 1 (O 

•Kl/'fyi*10tll 2 1 3ktt, HIRilll 2 1 6 (12 16a, 1216b 
» 1 2 1 6 c) *Jt3ILT^SB8l 2 1 7KJ:r>T«iKWe«tt**lTV>S. $ , « 
ftH? 1 2 1 2 It, HiiJfl 2 1 8CioT, »8lTStf6nr^5»JO'«*«?i:» 

1 0 ± ic 13 5> n T v> %> o 
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[0217] 

y-hii)ti , site.nfch7yy- M©t.o"P*5, fit, h^y^x^i 2 1 \ <om 

iitcov^Tti, 1$ K IB £ tt * < * M^tf#hi,y-hS©t.OT'feJ:i<\ * fc # h £ * - 
[0218] 

s-fc, h^y^x* 1211 $t s ¥»f*Jf t±, asms* #f^ B tto^fno to 

T- fe <fc V o $ fc: , t57t;l/77Xf 
[0219] 

& J3 » t?7 : e/l'7774*lfl:i:li« |cOJ;?St<0T'fe5. # A It £ IS A tt & ( » 
ISA, jUSSS-STtr) CO* WWfcflfiifcW g i&x * WK: £J£ft S 3 ©tttl * *i 

TS*f*Tf*?T, JSEIi«l**8%8M#*W**ISAJiaiB« : &£A,TH''5fc® 
T»fc*. fc&Mtp'OlBPOliWfctt* 0. 5-2 0 nnHD8IS*$A/f^5 

0 vvyX^^h;bA^ 5 2 0 cm"'«J:0t><aSS(ffl!llC->7>LTV^o X «S HI t? « S i 

i&£hfe : ?K&&-rztznz> (i i i) . (220) <d ®#f e - * www * n * . 

%$fctt*ftW±£S* Ti^S. m H ?S IS A ¥ » f* (7^.7a^J^;^ift) Hi 

feftTV>«. &fc*m***P-tt«»W (7"7XVCVD) LT»)St5. Jiffc^Mf* 
HTI4. S i H„ f©i(CtS i z H 6 , S i H 2 C 1 2 , SiHCl,, S i C 1 4 , S 

1 F < 4H*1^5Ci:« , "FS5. C©g{b%^ft£H 2 , £ 7c « , H 2 £ H e , A r . K 
r, N e frZMlitirc 1 &£ fc 7G* T»#fR LT fe <fc^ 0 #U*tt2~l 
0 0 0 fg <D ffi B , ffi^JfiMBSO. 1 P a ~ 1 3 3 P a <D K5 H . «jg^iS^ttlMHz~l 

2 0MHz, jiftKlil 3MHz~60MHzt!fe5. » « JjQ S fi «: 3 0 0 °C W T T* 
<fc < , !JH<8 1 0 0 - 2 5 Olt'feS. JS^O^fcfi^Tt^fcbT, & £ , £ ^ 

77fttO*tti*lft*)i^feTFT (llh^^X^) <0 & li S li 43 J: * 1 ~ 1 

0 m 2 / V s e c ft 5 o ' 
[ 0 2 2 0 ] 

f i?nf;t)©t?fe ii/a, 0y*tfxyy;i/3ifcffl^7cBfflj#g&fc<fc£*SA{bK:J:^T 

[ 0 2 2 1 ] 

1 2 1 1 fcitf^Offi© h 5> (56)tiS ; f*B»"rSfc»OlHl88*«lia , r 
SKtA^H^. * ft fct flic O ^ T ti: , N **S* fc« P ^ + **fi«V^tlfr 

[ 0 2 2 2 ] 

£ & , Sg 1 /■ f@ 16 Hi §1 1 2 1 6 « , 01 2 (A) , 01 2 (C) K tj> f <fc 5 K £ H T* 

l 2 l ebttJ^'J/^fn + ^y, «&;frj£MfiEftiMbgsg3F©ltiS¥t§t4 

*=&-r*»*^6**. js: *5 . i/u*vy\z, (s i) tmm (o) iois^t 

tigii^ii^nti/^. m&SikLT , '> ft < tt?J<^«:^tywas ( #j s. « t ;i/ * 

fcHJUSfcLT. '>ft < £ t yjc^^^ty W®S i: , 7^*nIt5:fflv^TtJ;v> 0 $ 6 £ 
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, 1 2 1 6 c & T frdy ( A r ) £ # t? g {fc g 3£ & fr&ftS. ^Hfc^fiSTS^K 
6Wj^O»ll*»6J«*Ji** 6Kfi**t>*Tt» iioi^ic, £ 1 J||8I%I§& 1 2 

[ 0 2 2 3 ] 

Tfissns, & *> n is « 1 2 i 8 jiWHikiiraKovrft* i or***nfcfeo 

T* <fc V L , $ ft H -H * fS ^ T & ff, £ ft tc <t> © T* fe «fc ^ o 
[ 0 2 2 4 ] 

fc*, 01 2 (A) » 01 2 (C) T-{±, 1 )■ fS *6 *l §1 1 2 1 60*AH5y^X^ 

i 2 i i tftytm? i 2 i 2 © ^ # 5 ft £ $ $ t* & § 01 2 (b)'o*h, $ 
1 mmmmm 121 6 (1216a, 1 2 1 6 b) oi, S2iFisfstn 2 1 9 (12 

1 9a, 1 2 1 9b) tfRtt&ttfcflllfcOfcO'T'fc-aTfcJ:^. 01 2 (B) K^ffgft 
gfilCfct^Tti. llOill 2 1 3H$2l^liIl 2 1 9?:lil. E« 1 2 1 7. 

[ 0 2 2 5 ] 

m 2 mrsmrnm 1 2 1 9 ^nis^iii 2 1 e & nttic* jitu^u 

tt#i?tJ:^. 1 2 1 9 aB7*'JHJ'ntty,' a*jaM«tf*Bft*fl:SJli*©£B 

f fitt^ttstSA^ftS. £ e> tc , 1 2 1 9 b & 7 ^ =f y (a r) £-&tyg{fcg^fli 

V> 0 coddle, ^2MHiiH 2 1 9 12, **8^3: fc«W&ft©W£*fflV>T^fig2 

hfttoTti^u *fttt*«ifct*»o^Tnfri^f»issnftfeOTftJ:^. 

[ 0 2 2 6 ] 

a**? 1 2 1 2 K'fcV^T* 1 ©««:fe*tf.S 2 ©M^r ftfcj§»tt**i , r*W 

Kfi«?nT^5i^, 01 2 (a) oetto^Hifi^nsA^c, siotsi 

2 1 3mtmz(ommi 2 1 4«i©if#fr&»}t**!>ffl , *"cfc#'?**. s re £ 2 © 
mm 2 1 4 ©*#»fttt**r*»K"e*iJS*ftT^*«£, 01 2 (b) ©est© 

^9t*I?n5J;5K> |2<D1I1 2 i4®J©#fr5?gft£®!)£H-f£:i:tfT*tS 0 c 

©i§£, ^llQtil 2 1 3BK»*OKV^fiT?l*2tlTW5fr, I: ft li E U* © is! 
^ «»j5p SritSBI (EStR) tfllOlil 21 3©T#lClll*SftTV>*Cfc#»*L 
^. $10111 2 1 3©**ilfttt*lt**«Ti*«tlT^«l6, 01 2 

(o © e & * © & w t? *s n * * s k * $ 1 © m s 1 2 1 3W<D**>e>f8^^s?!3a-r 

ChA'T'tS. £©*§£> Sg2©«*Sl 2 1 4 tt E It* V> tf 8 T» * * S tlT V> * *V 
*fcttK»BltfS2©Ml 2 1 40iSKS»6tlT^5i:ttf»H^. 
[ 0 2 2 7 ] 

* fc , S)tlf 1 21 2 It , SlOlll 2 1 3©f|ffi<fcDkSg2©B1fl 2 1 4 © « 

ffi^*<*5J:3 C*£E*W-ftl t i^tcfjftT^fxkSKJll 2 1 5 SIB Sftfc t© T* 
JoTUia, Ig^a, HiOtil 2 l 3OttiJ:n^2(0til 2 1 4 © «tt 

t J; v> . tu#©*i-a-> b 7 y -y x * 1 2 1 1 SNft^Hl-7V?xn$!); & # 
© *i £ > h^y-^x* 1 2 1 1 liPf t^;Hh7Vi/'x?t'»5, 

[ 0 2 2 8 ] 

J-X±©£9£> $2lflfi©^f£T«, h9>s>X*lc J; o T 18 ft SS ? © IB Hi * «l 0? f * 7 
* r-f 7S©58ftgBKO^TiB«5 Lfctf, t©fflu h =? > 5>X * «P©Ktt fll © * W 
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[ 0 2 2 9 ] 

«T> «5 08 g -3 £ 5 KB b < SHHitStf, *J # c: ft 6 3lJ5fS0<J C R£ 

$ 0IJ £ f S IS b T ^5. 
[ 0 2 3 0 ] 

[ 0 2 3 1 ] 

<£$#J 1 > 

*£tf«ltt» MfBS (1 6) T'tSnSlfX (2, 3-tTX (4-7Hn7i = *) 
^y+D-'JtM 7t^/V7-bbt h ^'J-^fA (III) (R&ffc: I r (Fdpq) , ( 
a c a c.) ) © fig #J T' £ £ 0 
[ 0 2 3 2 ] 

<Xf 7/1 : (HF d pq) O^SK) 

$1\ 4, 4* - 'J 7 > * a ^ ^ S> ;l> 3 . 7.1 gto-7i-I/>'J ? 7$yi. 7 1 g 
5i«i'OO*;l'A 2 0 0 mL(ft'6I^S, ita^jftlfLfco EfS^J&fc^SKMLs IN 

h c i tmm-kM7kx-m&L, sitistsaicj:!) 

, BBffi? HFdpq (2, .3 - ex (4-7 D 7 3L-)V) *W >~) ZWft. ($ 

1R* 9 9 %) o 
[ 0 2 3 3 ] 

•&tSX+— A^3<fctfBBfi[-?H F d p q <D $ SI a£ £ T 12 5* (6 0) K * T . 
[ 0 2 3 4 ] 
[ft 5 4 ] 




[ 0 2 3 5 ] 

<Xr>v72 : Ig&fgft [I r (Fdpq) 2 C 1] 2 <D-&fi£> 

HFdpq ( 2 . . 3 - £ * (4-7**D7i'-*) t/*»'Jy) * 3 . 6 1 g , £ ft 
-l' <J ^'7 A (I rClj-HCl • H 2 0) * 1 . 35g§^l« til itT 1 7I^SS 
*T* C Ei 0 ( I r ( F d p q ) 2 C 1] 2 **& ** 9 9 

%) o 

[ 0 2 3 6 ] 

£fi£X*- A *5 C I r (Fdpq) 2 C 1] 2 © $>fi £ £ TIE S (6 1 ) K 

it. 
[ 0 2 3 7 ] 
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[ 0 2 3 8 ] 

<Xr -y 7 3 :*aW©a5t*?0*«AJB*i*I r (Fd p q ) 2 (a c a c) 

> 

2t>\z. 2-xh*^x#/-;I/3 0mL£i?iJ®fcLT, ± f B X r -y 7 2 TM# £> ft fc H 
[I r (Fdpq) ,C1) z £ 2 . OOg, 7tf;V7tK> (Hacac) £ 
0. 44mL, Kit h U 1 . 23gil£L^ ^I3?B^T^t 2 0 B$ RSj 31 SS t* 5 

C £lC<fc 9 > MBA' ( 1 6) T-gSftS#fgH.B<DW$&«itftI r (Fdpq) 2 (ac 
ac) IR$4 4%) o 

[ 0 2 3 9 ] 

+ - A£TfBS ( 6 2 ) ic^f „ 

[ 0 2 4 0 ] 
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[ it 5 6 ] 




[ 0 2 4 1 ] 

*%®&m&W I r (Fdpq) 2 (acac) (' H - N M R) £ 

[ 0 2 4 2 ] 

'H-NMR. <5 (CDC lj) :8. 20 (d, 2H), 8. 11 (d, 2H), 8. 
0 1 (brs, 4H), 7. 68 (t, 2H). 7. 52 ( t , 2 H ) . 7. 32 (br 
m . 4 H ) , 7 . 08 (m, 2H), 6. 39 (td. 2H), 6. 05 (dd, 2H) 
, 4.71 (s.lH), 1.62 (s,6H) 

[0243] . 

$/c, fi 6> ftfc I r (Fdpq) 2 (acac) c9#^SgT d *75MMfiSi3|B$8'J5£ 
81 TG/DTA 3 2 OS) t.fcOaH^LTtfcC^, T d = 

[ 0 2 4 4 ] 

Jft, f#e>ftfcl r (Fdpq) 2 (acac) ©^^DD^^>4i^43lt5©lRX^ 
£ Wl/feitf&ftX'** WW (Photo Luminescence) 501 3 ICmto ? 
r- /Mi, Aayy^yyo^^X'J >y MC«fcoT#ftLT&DffiLfc4 6 9 nmOifi© 
ftfcglgft^LT^/cttMf^nfckO-efeSo 0 1 3Kt5^T, 8ttt « & S (nm 
) £3EL, fe «E M « » (*ffi«tU) £ tft *tt 8 Jtt 5* * Cttlt¥ft : auxi 1 iar 

yunit (a.u.) ) £Sf „ 01 3 e> t> # *>> 5 £ 9 K , #f£9!<DW8&&JlStf*I r (F 
dpq) ! (acac) Ii 2 3 2 nm, 2 8 4 n m , 3 7 1 n mfeJ;0 : 4 7 2 nmKflR 
fc!-*£WLT^£o ttt, S«X^? h/Hi 6 4 4 n mC^)t^-^*St 

[ 0 2 4 5 ] 

ft * » #5.nfcl r (Fdpq) 2 (acac) te, ^<Ot,©&lRe-*tfii8iJ2n 
MLCT18, El|n-/i,S^, ElflMLCT (Metal to 1 igand charge transfer 
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ftSo Ir (Fdpq) 2 (acac) tt£iSig«I'\Oil«)tie i f > «. 

[ 0 2 4 6 ] 

£ fc , fl6tlfel r (Fdpq) 2 (acac) ^r^ty^^PD^^yrgffilC^^^^ 
m'tSXl, KJR3fe»#*-&fe«IRT?I r (Fdpq) 2 (acac) 
tf O^^SS^I^fc. * fc* |» 6 tlfc I r (Fdpq) , (acac) £#tr5>f n 
a^^y^?filC7;Vdr^^aAL, 7;bJ>%»#**fc*llT?I r (Fdpq) , (a 
cac)*«3fcS"&fcfc#©f8ft3i«*il'*fco J E-©IS£» Ir (Fdpq) 2 (aca 

frntco COCtfr6, I r (Fdpq) 2 (acac) £ * © tt » )fP 26 5 * * 

[ 0 2 4 7 ] 

< o"JjSc0!l 2 > 

*^««tt/iiES (i 7) T-asnstrx (2, s-*;7ii*t/tt , Jth) 7 

tf^Tthtb -f ijj;«7 4 (III) I r (dpq) , (acac) ) <D £ fi£ 0<J 

[ 0 2 4 8 ] 

<7fy7I :««a#(Ir (d pq) 2 C I) 2 ©^)8) 
f -f x 2-ih + i/l^;-;V3 OmLi:*l OmL^Oil^S^iSltlT, BH fit ^ 

Hdpq (2. 3-«;7xi*+/'*t l Jy) © 2 . 36gt, Hb-TUi'^A (I rC 

1 3 • H C 1 • H 2 0) © 1 . .OOg^ig^U SJR»H«T 1 SBfHSjfttSCfcKJ;') 

, (I'r (dpq) jC I) z (WV*»fi»*» «* 9 1 %) . 

[ 0 2 4 9 ] 

J; tf*«8# CI r (Fdpq) 2 C 1) 2 <0«3t5£*T!B55 (63) K 

[ 0 2 5 0 ] 
[ ft 5 7 ] 




(63) 



[ 0 2 5 1 ] 

(Xfy72 csleRWOWa&SMftl r (dpq) 2 (acac) © £ $ > 

I r (dpq) t C 1) i *1. OOg, 7tf*7th5' (Hacac) tO, 20m 
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l, ft.rn.-r v v v ktto . 67 g i^u mm smarter i 5 b# m a « l f= „ cn*m 

/~)imm <fc *) BlSSfcfft^ *^WOW«^JS^f* I r ( d p q ) 2 ( a c a [ c ) * W 
tz IR* 4 0 %) 0 

[ 0 2 5 2 ] 



£$X*-A£TfB5£ (6 4) fc^f <, 
[ 0 2 5 3 ] 
[ it 5 8 ] 




[ 0 2 5 4 ] 

.*W*S£HSgftIr (dpq) 2 (acac) O^IUftll^^g Ch-NMR) 
[ 0 2 5 5 ] 

1 H — N M R . 5 (CDC 1 3 ) :8. 15 (t. 4H). 7. 89 (brs, 4H), 
7. 79 ( t , 2 H ) . 7. 69 (m, 8H), 6. 9 4 (d, 2H), 6. 57 (t. 
2H). 6. 48 (t, 2H), 6. 33 (d. 2H). 4. 8 1 ( s . 1H). 1. 6 
4 ( s , 6 H ) 
[ 0 2 5 6 ] 

tTc, m^tlfc I r (dpq) 2 (acac) T d £ tt^B^MM^^ 8"J£ 

mm (-fe<a-«? #*6tt«. TG/DTA 3 2 0 1) <fc D $J £ U ft i: C 3 > T d = 

3 4 0 ^!?$!), I!f4IMtt?;Sti:t)ti^*^fc» 

[ 0 2 5 7 ] 

$ fc, » ?> nfc I r (dpq) 2 (acac)-OS^^ap^ * 
Wl/fcitffgttX^WWPL) £01 4 K^fo 58»X"<*h/H4» /NDy^ 

7 y7<Dft* XV y MC<£oT#ftLT&DtHbfc 4 6 9 n mCiSg©«%li)t Ht 
ffl Vfc £ t Cf§ 54afc ©T'fc 5„ 0 1 4ICfi^T, (nm) 

(JHfilL) ^SL, S^tdlfi^^^a (a.u.) ^STo 01 4*>6t»*>* 
£SK, »6ftfc*j«&JR«ttIr (dpq),(acac)tt248nm, 283nm 
» 3 7 8 nmfeirf 4 7 9 n m Cf lR ^ - ^ S IT^ 5. * > f£ttX^*WM±68 
7 n mfc5l^e-^5:Wr5^)tT'fe^/co * b T C <D 12 ft It * V> * fi t 81 S 2 ft tc . 
[ 0 2 5 8 ] 
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ftfc, f#5ftft I r (dpq) 2 (acac) ^<0<b©gSlK£-*#lIiS'l£ft£ 
. Cfttt, **h^*JH#«KJ:<Jl5h*tl4Ii#»*0»*T*!), -MM 
LCTP, HfiJg /r - /r HMML-CTl»42K»J5t8i:IIISh«. W 

c ac) tt = MM8»'\©**ft»» J !fr*n*«* , W**fcS*"'?** c t 

•ft o / 

[ 0 2 5 9 ] 

Sft. fiSftft I r (dpq) 2 (acac) *^€r^*na^*yJS«K»**^tr 

Ift^iiAl, H5?l£fc#2-£fttf^TM r (dpq) 2 (acac) *5?«2tfttf 
© & % ft o S ft * t#e>ftftl r (dpq) 2 (acac) *-&tt^*nn^* 
yS?S(i:7;l/dry^aAt, 7;P=T>*»#S«ft«l8t?I r (dpq) 2 (acac) 
*8ft£-eftfc£<D5£ft®fi£§i^ft° I r (dpq) 2 (acac) 

I r (dpq) j (acac) »*T*«4:#*6n«. 

[ 0 2 6 0 ] 

( JS Wl 3 ) 

MB-ttS-(l) ~ (8) K*f:ftSt£* {2, 3-a (4-7;l>*P 
7x^;l/) * / * "9 1 'J * M tT 3 U * b 'J ^ •> A (III) ( : I r (Fdpq) 2 
(pic).) O^SWTftS. 
[ 0 2 6 1 ] 

I r (Fdpq) 2 (p i c ) © #f )S 3 £ T IE 3 (65) C <R * . 
[ 0 2 6 2 ] 
[ft 5 9 ] 



F 




[ 0 2 6 3 ] 

ST, fifiiLTB, ^Jgi 1 OXf 7^2TMI?.nftiiSgft (I r (Fdpq) 2 
C 1) 2 * fll V» ft . ->^oo^^y3 OmLSSItlT, (I r (Fdpq) 2 C 1] 2 
* 2. 8 7 g > Ka'jyl (Hp i c) * 1 . 67gl^l, a**B8*TCTl 6 B#RS 
USSLfto C tl*lta UT, #fglE<DW$£K^ttI r (Fdpq) 2 ( P I c ). * » ft 

(#fii»*, m 5 6 %) . 

[ 0 2 6 4 ] 

£/£x*-A£Tia£(66)i;:^-fo 

[ 0 2 6 5 ] 
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[ it 6 0 ] 




[ 0 2 6 6 ] 

*%®&m®» I r (Fdpq) 2 (p i c) © & 8* » « # ft 8 C'H-NMR) »C * 
[ 0 2 6 7 ] 

1 H - N M R . S (CDC 1 3 ) :8. 66 (d. 1H), 8. 45 (d, 1H), 8 
. 04 (m, 4H), 7. 95 (d, 1H), 7. 81 (m. 3H). 7. 69 (m, 2 
H), 7. 59 (t, 1 H) , 7. 53 (t, 1 H) , 7. 33 (m, 5H). 7. 18 

( ti 1H). 7. 0 7 ( t , 2H). 6. 51 (td. 1H). 6. 38 (m, 2 H ) 
, 5. 78 (dd, 1H) 

[ 0 2 6 8 ] 

$fc, ff&tlfc I r (Fdpq) 2 (p i c) <D ^Biifi T d £*MMMI3|Bf$J£ 
mm (■b'f ftS^ttS, T G/D T A 3 2 0 1) 0 »J S L fc t l5, T d = 

[ 0 2 6 9 ] 

$fc» fc&ftfc I r (Fdpq) 2 (p i c) OJ?» on ^ * y + Efe^iRiRX^* 

h;Pte<ttf%JtX^^h;l/ (PL) *B i'5E3sf. ISftX^* h/Wi, y y 

ffl t Kf# ftfc & 5 0 0 1 5 C * t > IHttliiftS (nm) *SL> SJKtt 

*Sl.' £$$dlt;i:&ft3lifi (a.u.) fcSTo 01 5fr5>fc#fr5 

i^tc me>tirzG®&m®# i r (Fd Pq ) 2 (p id a**©*^-***^ 

[0270] _ 
Tlgl(ft©fRlR^^n;K'$5J:f tftfc%« Ir (Fdpq) 2 (pi 

[ 0 2 7 1 ] 

<£/£0!l4> 
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*£J8«HT«, flJK-»5£ (1) ~ (8) IC^SnSlfX { 2 , 3-e7> (3, 5-->* 

7 ;1/ * ci 7 i - ;P) ^;+^iJtH 7tf ht h << U S> 7 A (1 1 1) (BS^ : I 

r (3, 5-Fdpq) 2 (acac)) O^aiC^TRBf*. 
[ 0 2 7 2 ] 

I r (3, 5-Fdpq) 2 (acac) ©fltjtS^Xe?) tC^fo 
[ 0 2 7 3 ] 

[<k6i] 




(67) 



[ 0 2 7 4 ] 

(Xf77"l : 3 , 3 ' 
IE ft ? <D T* £ 5 3 



5, 5' -r h77;K 
3 ' , 5 , 5 1 -tYv 
£ "f > V 9*i/*J A 3 . 1 6 g £r h 5 

-■^7n*x#y£j!]P* 
. OOgtTHF 1 30 

2 4 g fcSsiiP flnffcfi*T l 3f$H 



'>lOI, 2 
-v ? 7;v^a^y-ify2 5 



[ 0 2 7 5 ] 

* 6 , I 



d *<. y 'J ;i> <d 
7 >v * a ^ y 
t k a 7 7 > 

ft o c n tc # 

m L £ An K. fc 
1 , 4 - 9 * 
ft L fc. 



(Bgjft : T H F ) 3mL 
t, l-^Dt-3, 5 



; S fc ft Si t fc 

mm* v v 7 

[ 0 2 7 6 ] 

^jax*-^*TES (6 8) ic^c-f 
[ 0 2 7 7 ] 
[ft6 2] 



»*fcio%£»2 0 0 

D * * >^) T'«lt5 

4 6 



m L £ 2lP 3. , 
c £ <fc 5 , 

%) 0 



Mg + 




Tetrahydiofiran 
Br 1,2-Dibromoethane 



H 3 CN NCH 3 

0 o 



7 d-d Ate 

ft K * 7 JU 7 P V )- ? 7 
3 . 3 ' . 5 . 5 ' -T 



F F 




[ 0 2 7 8 ] 

(Xf «y 7^ 2 : Ett?H ( 3 . 5-Fdpq) <0^)S> 

Xf7yiCt^llft3, 3* , 5, 5' -fh'77/^D^yj;;M. 3 2 g 1 

2-7x — Uy^75V3. l 9 g K , ^nD/twVASOOmL^rijP^frP&jSiffiTl 

o b* una # u fc . MmtfSiLfc*K*iNtta, *^i?«fd***k:r»5»b, fl&l?^ 

h ')*AT»«*Lfc.8K 2, 3-t?*(3. 5-5?7MD7i^;W t 

(BBtt^H (3. 5-Fdpq) ) *8fc.(Bfef&*, M 9 8 %) . 

[ 0 2 7 9 ] 
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^figX^-AfccfctfSEffi^H (3, 5-Fdpq) (D^ii^fcTiBiS (69) lc^f 0 
[ 0 2 8 0 ] 
[<fc6 3] 



F F 




[ 0 2 8 1 ] 

<Zry7 3 : 11 r (3, 5-Fdpq) ,C 1 ).,©**> 

2-Ih + i/I?/'-;l/3 0 m L 1 OmLtWiM^l^^ltLt, ^T"/^2K 
J: 9 £ J8 U Effi ? H (3. 5-Fdpq) £ 2 . 4 6 g , ffift-f 'J 5? * A (I r C 1 3 
•HC1 • H 2 0) £0. 8 3 g S£L> giSIITl 7 ^IliSt 5 0 , « 

ft'tttt [Ir (3. 5-Fdpq) 2 C1] 2 % Sfe.(Sifi»*, «*78».) , 

[ 0 2 8 2 ] 

£fiScX*-A}3j:tf*l&£!itt (I r (3, 5-Fdpq) 2 C1) 2 ©#fjSiS*TfB:i£ ( 

7 0 ) K. ffi f o 
[ 0 2 8 3 ] 
Hfc6 4] 



F F 




[0 2 8 4 ] 

<*?y73:*«&M»f*I. r (3, 5-Fdpq) z (acac) OM>. 

2-x h + v/X^/-;l/ 3 0 m L *®t&t LT> ±|ffX f- v 7 3 T? fl 6 ft fc tt««f* C 
Ir (3. 5-Fdpq) 2 C1] 2 £ 2 . 3 4 g , 7 f- )l 7 -t h > (Hacac) £0 
. 39mL, Klth'J*2»*l. 3 2gil^L 1 SISlStT t T 2 0 WMljtf* C 

fc J: !K -±IB£ (6 7) Tl?n5*^^(0ti^l^<* I r (3. 5-Fdpq) 2 
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(acac) *Wtc HX^2 2%) . 

[ 0 2 8 5 ] 

AfcTfBS ( 7 1 ) iC^to 

[ 0 2 8 6 ] 
[ it 6 5 ] 




[ 0 2 8 7 ] 

I r (3. 5-Fdpq) 2 (acac) Jtffi ( H-N 

MR) tCii.«-^T*S^tiTIB©fci3D-e$.ofc„ 
[0 2 8 8 ] 

1 H — N M R . { (CDC 1 3) :8. 10 (t, 4H). 7. 75 (t, 2H). 7 
. 61 (m, 4H). 7. 30 ( m , 2H), 7. 09 (tt. 2H). 6. 77 (dd 
. 2H). 6. 2 0 ( t d . 2 H ) , 4. 67 (s, 1H), 1. 61 (s, 6H) 

[0289] 1 
$ fc , # 5 tl ft I r (3. 5-F d p q) z (acac) 05)liiai T d 5/KiSiiIi 

m^mfegiW 3-tf«asaii. tg/dta 3201) ictsMiftu 

[ 0 2 9 0 ] 

$ fc , ff6tlfti r (3, 5-Fdpq) , (a c a c) flf f DH^yifK*tf * 
©iRX^^h^fc^tf^^X^^h^ (PL) £0 1 6 K^f „ ftfc, ISftX^* WWi 

jgft£LTJS^fcfctU:f#e>tt/-ct><D-c < £>£o 0 1 6 ic fc <^ 8$ tt « ifc ft (nm) *m 
U £*Sfttf*?&« (#(4^L) ;&K*tt»)tt3*K (a.u.) 01 6 *> 

6fe#*»*J:$»C*|#&nfc*i«&JB»#Ir (3. 5-Fdpq) 2 (acac) till 

[ 0 2 9 1 ] _ 

fti^ftiJ©^iR^-^^^ : ti^^^^* 3, '^^" D ~" K:S: ^ ;S:3|,/>T * 3t)N — M M L C 

Tl^ftWOftlX^^ h;l/T?fe5t#K.6tl5o f ft =b -fe V I r (3, 5-Fdpq) 
2 (acac) &=.n#®&ttl&^<0&&yt®®* C 
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# fro It o 
[ 0 2 9 2 ] 

<£j3c0J5> 

#S#0)jT-«, HijfB-flS^ (1) ~ (8) fcfFSft*£X {2, 3 - M X (3. 5 - V 
7)1* a 7 x-)l) * / *W i- h) -f >; 3>#Z»(IID [l&W : I r (3, 

5-Fdpq) 2 (p i c) ) 0^fi?li:o^tiWr5. 
( 0 2 9 3 ] 

I r (3, 5-Fdpq) 2 (p i c) (O^it^^TIH^ (7 2) fC^fc 
[ 0 2 9 4 ] 
[ .fb 6 6 ] 




[ 0 2 9 5 ] 

•^DP^^30inL5ig|iLT, £$0j4Xx-y:/3K£9£$Lfc*i&igf* ( 
i r (3, 5-Fdpq) Z C1) 2 *2. 54g, KaUVl (Hpl c) t.l . 34g 
M&L. a**H«TET.l 6 H# H £ 86 L fc „ cn^iSiitT > * 8 W <D * JS Sgf* I 
r (3. 5-Fdpq) z (p i c) 1 4%) „ 

[ 0 2 9 6 ] 

£tf**-.k*"FIE3£ ( 7 3) CSS*. 
[ 0 2 9 7 ] 
[ffc6 7] 




[ 0 2 9 8 ] 
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r (3, 5-F d p q) z (p I c) O^H«l|»7Ka ('H-NM 

[ 0 2 9 9 ] 

1 H — N M R . 6 (CDC 1 3 ) : 8. 65 (d, 1H). 8. 54 (d. 1H). 8 
. 06 (m. 2H), 7. 87-7. 54 (m, 8H), 7. 32 (m, 3H). 7. 1 
2 (m. 3 H) , 6. 85 (d, 1H). 6. 74 (d, 1 H) , 6. 37 (t. 1 H) 
, 6.17 (t, 1H) 
[0300] 

Htc. 5 tlfc I r (3. 5-Fdpq) 2 (p i c) ©#f4?SKT d £;r;M^««PI 

mmmmm (-tr-r a-*? uataii, tg/dta 3 2 0 m) k & *> wstife t c 3 

, T a = 3 4 7 tt'$D, filffftilHISStCiilC^sft. 
[ 0 3 0 1 ] 

S fc , lenftl r (3, 5-Fdpq)j (plc)O^D'D^yi(i|Cj!»8* 
iRT.^^h^feil/^^^^^h;!' (PL) £01 7 "f » & *5 * ft X ^ 7 h /Wi ^ 
/Nayy^y^O^^rXU y MCfcorftftLT&OaJb/^ 6 8 nm©&ft©ft£®Jig 
ft i: b X m V» ft t t IC f# 6 n fc © T* tb 5 <, EI 1 7 IC i5 V> T\ W M tt ft * ( n m ) £ ^ L 
■» * tt tt R ft K 5IU £IK$lll«:fgft®K (a.u.) ^a-fo 01 7 *»6 

t»fr*tilc, f#&nfc*«&M«tt I r (3. 5-Fdpq) 2 (pi c) ttttftQ 
*iRlf-^**LTV'»«.-. £fCx SftX'** h/H4 6 4 5 n m £ %ft 1* S 5Sft 

X-h^tco * L T C ©fgft«, jSfetaBStlfco 

[0302] _ 

S S Sfflfl © SRiR £ - 9 HI 1Bft M * lc V"» T 7n - K * 16 % f I </•> T 0 , =I«ML C 
TagHStf ©RlRX"** 6ft5 0 -r*t>"6x Ir (3. 5-Fdpq) 

2 (p i c) te^mmm&ttm^tommKmmvmm&mtf^mKit&yi-e&zz t#& 

[ 0 3 0 3 ] 

t m ^ 5 C ft T* # 5 . 

[ 0 3 0 4 ] 

01 3-01 7 6, £W«&MIB{*©x*;l'#-4 r *v7*#afc« x*;l/#-#* -v 

« 

S 1 tcSto 
[ 0 3 0 5 ] 

l 3 











I r (F d p q) 2 (acac) 


2. 0 


£f£«2 


I r (dpq) 2 (acac) 


1. 9 




I r (Fdpq) 2 (pi c) 


2. 0 




I r (3, 5-Fdpq) 2 (acac) 


1- 9 




I r (3, 5-Fdpq) 2 (p i c) 


2. 0 



[ 0 3 0 6 ] 

6*«£*«{**as** b 4nc # & r s c t tv> 0 «2ic, m la n « © n 

^¥JSlcJ:»)aiJ^L^^SW^^Xhft^©x^;l/^-^+-y7 p «r/TN-rc 

[ 0 3 0 7 ] 
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* 

[S2] 







TPAQn 


2. 8 


CBP 


3. 5 


a-NPD 


3. 1 


A 1 q 3 


2. 8 



[ 0 3 0 8 ] 
[ 0 3 0 9 ] 

©Kft • s 7t 1^ 14 * -9- 9 V v ? * > * h U (CV) £ J; 9 iJ % L , ^ * y it X 7- y 

•>t;^ifiiffl^*iltoft. $-f , £$0!ll©WlS&)ilg# CI r (Fdpq) 2 
(j c a c) ) '4WK% C V $J 5£ © # « £ J-X Tic ^ -f o 
[0310]. 

*«{k£7*5>f (tr- • x- • XX («) SL I|:ALStf* 

6 0 0 A) *ffl^fc.-CV««K:*ttS»«tt» »«HTl*y^^**i75K ( 20 
DMF) fcfflW 5^tilT3&5lSlif h7-n-7f;l/7y ; &- , )A (n-Bu 
4 N C 1 0 4 ) £ 1 00mmo'lC||([J:4a?IC»*a, S6 C»S»*f* 5 I r 
(Fdpq) 2 ( a c a c) £ 1 m m o lOSSt&Si^fC&filS-eTSiSILfco 3: 

. ffffliitLTtte#ti ( e - • x- • x ^ c % ) s x PTEa^ii) ffimn *• ■ 

ItLTSa^tS ( tf - • X- • XX ( « ) £k VC-3fflP t # # - M (5 c 
m) ) *s if«IttTttAg/Ag , tI ( tf- • x- • XX («0 » % 

[0311] 

lftWttKOl>Ttt, SfI*iaiC*tt8fffliI*O«ffi*-0. 4*51. 2 VI; . 
T? j£ * L fc t* » 1 . 2Vfr6-0. 4 VJfSStSil i: t£ <fc OSUSLfco 30 

jljSfttt KO^Ttt, £ 1* a*P«ffi£ttf S-flFliifllti*- 0 . 4fr6-2.-4V* ■ 
Tit* L;fc», »VT - 2 . 4Vfr6-0. 4VST-^S-r§otlC ( j;OaiJ^Lfco^*5 

CV9IS©X* + VjSKttO. 1 V/s iC^^Lfco 
[03 1 2 ] 

I r (Fdpq) 2 ( a c ac) OB'ffc Wtt£-3V>T jS^fc C Vlfrlft*BI 18 (A) K 

«- iTctttteoi^TH'Cfc c v-AM*H i s (b) fc, *nfh/fvt. 01 8 (a) , 0 
1 8 (b) cfev>T, mwis&mmmicit? «fl>ffl«ff«>«tt (v) 

*«i:M8&H2:«!)nicXn^«Xfl (1 x l 0~ 5 A) ^It. Bi 8 (A) *♦ 6 , 

U-»*ffi ( E 0I ) tt 0 . 88V (vs. Ag/Ag*ll) ffiU!:*^* 1 ^:. $ 

, 01 8 (B) 5, jIteI?- (E re ) « - 1 . 58V (vs. Ag/Ag'll) 40 

t'SSt t ft ft fc a 

[03 1 3 ] 

BITt, §Hfc£-*«ffi'(E 0X ) fcitfilTCtf-^Wtt (E re ) CVSflS 

& a tc is t a, £ g ft # n e> n 1\ »{fc • 3BrcEJfi»c#i/'r*a-c££Ta&* c t fcaa*-? 

TVS. 
[03 1 4 ] 
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t 

[H3 ] 







Eox [V] 


E re [V] 




I r (Fdpq) 2 (acac) 


0.8 8 


- 1 . 5 8 




Ir (dpq) : (acac) 


0. 7-0. 8* 


- 1 . 8 2 


£&W3 


I r (Fdpq) 2 (pic) 


1. 0-1. 1* 


-1.51 



* £-£#WI»TftV> 



[0315] 
[03 1 6 ] 





E„ x [V] 


E re [V] 


TPAQn 


0.6 9 


-2. 0 5 


CBP »i 


1. 25 


-2. 3 2. 4* 2 


o-NPD 


0.4 5 


-2. 8~-2. 9* 2 


A 1 q 3 


0. 8-0. 9* J 


-2.2 0 



3K1 ^HtL/TyfDD^^^^fffl 

*2 tr-**<w*Tftv> 



[0317] 

2> o 

[0318] 

< * S. <M* tt , I r (Fdpq) 2 (acac) iAI q 5 J:08»$b**> * 

h «■ n * n-c * yfktfr v*s + >u««/h* vv ( * o aft* n^r 

[03 1 9 ] 

tf * - ;KD n 15 T* & 5 & S tt ft < s n^-^ cfe^v^o t fc , * X h *f © x * ;l/ * 

[ 0 3 2 0 ] 
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[ 0 3 2 1 ] 

£1* , lil 3 0 0 J;C, 1 1 0 n m © IS W ft S J: 3 fc >f y S> i> »» ft* * JSR b 
, SlOlil 3 0 l%»)Sl/ft. ft 43, (SiKttX^-y *ffi*ffl^fc. 
[ 0 3 2 2 ] 

SlOtSl 30 1 Jb . 112 Onmi:a5i7K:S7?Di/7-y*lIl 

, 3 i l^^Bgbfco ft is, fiesta, siwiii 30 i » ma. stilt m 

THJgb, x £ 31 » g g © k fit * P>n/-c^Hiitc«7 * a 5/7 - y * An, fittftfe 

s % s v> & Sf & k * r> -en t> fc. 

[ 0 3 2 3 ] 

*-;l/ttAI 1 3 1 1 iK, MJP 40nmt«:5i?l:a-NP D^fillL, * 

i 3 i 2 **is tfc. ft 43, £isa* *-*axn 3 i i 

[ 0 3 2 4 ] 

a-NPD*tC8H]l%<DfiJ^T*MI3S (1 6) T'SJnStX {2, 3 - £X 

J^T, I r (Fdpq) 2 (acac) i: 12 f <. ] i 3 K o - N P D I 

, »Jt«13 13*)BJSUfe. ft 43, ARU, a-NPDN r (Fdpq) 2 ( a c a 

c) t zzftZtimftM t hxffi*. r£#m%&'*%^rft mm& 3 0 n mtcfts * 3 

[ 0 3 2 5 ] 

SSftJi 1 3 1 3 ±1C, I»3 0nmi:45<t;5i;A 1 q •, £ fi£ IS b , m^fft&Ji 

1314 *»«bfc. ft43, figjgfi, *-;^Ai 1311 ommtwakiz* m * m tc «t 

•3 Tff o fto *K, l^ipi^H 1 3 1 4 ±1C, Ml? 1 nmt45i?IClHkA;V->f A ( 
CaF 2 ) i&SiL, «f SA1 1 3 1 5?:IiLft, ft43, fiSMte, * — >\<&\m 1 3 

1 l ©jgjSfcHfllfc, &*i£lc J: tjTffo fc„ 
[ 0 3 2 6 ] 

«±©<fc 3 C bT, *-;VttAI 13 11, *-;Hfti£S 1 3 1 2 , ISttJl 1 3 1 3 , 

n^mmm 1 3 1 4, tfttAii 3 1 5*ai«bT}Bjasft*»jfei*K**trJii 30 

2 % ffc fig b o 
[ 0 3 2 7 ] 

f?SAH 3 1 5 ±K, Ml? 1 5'0 nmfcftSi^KTA'S-fiHSSil. 
$ 2©«1S 1 3 0 3 *teJKLfc„ ft43, fiStMti, *-^itAI 13 11 © fiR R « 

[ 0 3 2 8 ] 

Wb, Sfl («2 5°C) KTaiJB«!llK43»S«a[«K-»§E»tt» Hffi-flffi&tt, ff 

ift fc O V> T IS ^ „ 
[ 0 3 2 9 ] 

g-f, ttHbfcajfcilS^OttWttttfcB 2 0 K*f„ 020 OA) &m%L®g.-Mig.¥f 
tt*, 020 (B) tt*E-W*W 14*, 020 (C) «»K-««EJ»*»tt*wbT^ 
5, «E-pp*'»ttfr6» 9. 0 V <Dttff£01i!>O IfttJlC, 4 4 0 c d /m 2 © J? K T* ?8tt 
L, ^©^©^^JEd^AVl. Oc d/ATSSCttf^froft. ft 43, fgftX^Wl/© 
t:-^iStS« 6 4 7 nmtfeofc. S ft, CIEfeSffi^ti (x, y) = (0. 67, 0 

32) T* £9, Ir (Fdpq) 2 (acac) 5lJ6TS*6llOB^*fiS 

[03301 
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mJS(4 4. 3mA/cm 2 ) <D«»f&-5£B#IHSSL&tt, » g <D g B# & <fc fcSi^fc. ^ © 
[ 0 3 3 1 ] 

r. B2ie*l/ft»**IKtT, WW i* 0 ¥ * IS W * ^ 88 Ufe i: c 5 , 80 

0 o^si:iite.n/c. 

[ 0 3 3 2 ] 

C ^ fiS M 3 > 

[ 0 3 3 3 ] 

Sf, Sfi l 4 0 0 i(C 1 1 1 0nm©M«£45<fc5lC^y:^2>§8${fc^£${ib 
, SlOtll 4 0 1 %|iL/c„ 4 *5 „ BE it it X /< >V * & * ffl fc „ 
[0334] . . 

ft 1 ©ft« 1 4 0 1 ±£, ffii JP 2 0 nmtSSi.^ttDNT P D5:SIL, •* - 
;VSXi 1 4 1 1 *ftj«bfc. 4*5. Mtt.JlOtll 40 1 t ft fc »« £ rfi 

t, xs^ifSHort^tcdx. e. nfcH^jsic d n t p d xn, fi*tJaJ»tt*fflv»fc* 

[ 0 3 3 5 ] 

*-;PiiAii 4 1 1 ±£, ill OnmtftSi^lCo-NPD^IlL^ * 
- M 38 ■ 1 4 1 2£Jgfi£Lfc 0 ft 33, fiScUti, *-/UttA*M 4 1 1 OJBtf fc 

[ 0 3 3 6 ] 

a i q,*fc8K*%©w^T*WES (i 6) ?s?ns trx {2, 3-tTX ( 

4-7;V^P7x^^)+y+-9-U^-h}7-b^;l'7-lrh^^ -f U V V 1* ( 1 1 0 (J-X 

T , I r (Fdpq) 2 (acac) i: f E 1" „ ) i^JnS^lCA 1 qj^^IL, « « 
iM13t»llfe. 4*3, fi£H«:, Al q 3 M r (Fdpq) , (acac) £ * Z 

ft?ftMnutLTffi%.rcnmm&*Ri^xfi^, i»a 3 0 n mic&s & 5 k vrc n 

C A 1 q 3 «, btf^k LTMf 5„ 

[ 0 3 3 7 ] 

1 4 1 3 ±IC, IS30nmt45J:?tA 1 q 3 5)SIt- ft^HiS* 

1 41 4^jgfi!cLfc„ 4*5, j&Mtt, *-asaii 4 i _i «>jBaRfcra«Ki, iiaaict 

p ! T ff r> Tc o 
[ 0 3 3 8 ] 

# £ , W ? $ft & Jl 1 4 1 4 ± C , H JP 1 nm£45<J:9»C&i , t#;l''>"i'A (CaF 2 ) 

%SEIL > t?aAll 4 1 5£J&fi£Lfco 4*5, (SJS&, *-*SaI1 4 1 1 OJBtf 

[ 0 3 3 9 ] 

«±©<fc o tc LT, *-;l/ftXJi l 4 l l , *-;l/«J3MJl 14 12, Sfcftl 1413, 

1 4 1 4, tfSAIl 4 1 5*8tBLT»)£2n*5gft»S*#t?;il 4 0 

2 %BfiZLfco 
[ 0 3 4 0 ] 

IfSAH 4 1 5±tC, ffliJP 1 5 0 nmi^Si^tT/VS-^A^filltv 

ft 2 l 4 0 3 %Mtft. 4*5, i£JIti, *-;^Aii 4 l l © Jfcj£ t IrI« K , 



(70) 



JP 2006-73992 A 2006. 3. 16 



[ 0 3 4 1 ] 

Hit, iifi («2 5°C) KT«»Jttlfifc:fettS*ifteft-»«1*tt» H JEE - itf fi ft 14 , » 

[ 0 3 4 2 ] 

Sf 4 £8 b 5£ ft fit ? <D #J ffl ft 14 £ 0 2 3 tC^-fo 02 3 (A) WW Sfrffi ft - HP ft ft 

ft, 02 3 (B) tf«EE-?f ftft14, 02 3 (C) *f . «ffi-ffft 

ft 14 6 , 10. 6V©«E*WlnUfe«k:, 4 7 0 c d/m ! ©BIt*%ft, ^O^fO 

jDHMSil.'lcd/AtWCtWsft, S^X^i'h^Oli-^SStt 

8 5 9 nmf*9ft. * fc » C I EfiSiili (x, y) = (0. 70, 0. 3 6 ) T * 

9 , I r (F d p q) 2 (a c a c) {CEt3&-rSfi^Tfe^g©ig^fe£<9fSft ; S:^"f 

C tft ft fritz o 
[ 0 3 4 3 ] 

4 7 0 cd/m z <D®ftTv?gftT5fci&K:«&@&tt?ftSgft (4 1. 7 m A/c m 2 ) <D«SP* 
-Sl^raSSb^lt, WftfcSBf ftffcfcH^fc. t©IS*» 1-4 0 0 8tlll«3iBtEfctt*» 

ft fi W-JH ttaiK*ttsWft©8 9%*ffoTfit), H ft o ¥ i* K « 2 & ft -3 . toy 
'c k*»6,' *58H!©»316*?tt, & ft B# H # 5 « ft © « '> '.h £ < > *?**« , A«F , P 

£ 5 C £ 8* # ■» fc o 
[ 0 3 4 4 ] 

B$W, ffittB?nlBtt!£te:fettS»ftK*f-f SWft©«iJ-& (f ft*J-6ffi»W« (%) 3 £* 
t„ 8Z-4K*tftPSS*SKtT, ttfflfticiOllft^jitiiaillfc^Mbfcfcta, 3 4 

o o o^Htlltatifc, 

[ 0 3 4 5 ] 

(ftttffl 4 > 

#H]&&0IJT'«, B-NPDIjitfA 1 q,0 2|»0«fi**XbSfittTffl^ftR 

jtft^oeiKovTittwrs. *iffii«ifu, 4 1 3 *TiB©4:*j »> onus 

i: Lfc^fl-tt, USSfiBJ 3 £ mmK ttffl Lfc„ 
[0346] 

1 4 1 3B, a - N P D<Dlf 1/- h £ 0 . 4 nra/sCiSL, £ , A 1 q 3 
©If U- h £ 0 . 1 n m/s tc|g£ LfctfigT', 2 & C M IBS (1 6 ) T* g ? ft 3 I r 
(Fdpq) 2 (acac) tI»S*43SHK t 9**tft. C © «N Ir (Fd 
pq) 2 (acac) OSftlltfa-N P Dt#tT 8*i»i:4« i 5 KR£ tft. * 
fe, If tt3 0 nmK%5i5K:tfe 0 HCT\ a - N P D *> <fc if A 1 q , tt , 

fifct.TiiltS. 
[ 0 3 4 7 ] 

DtBU, (»2 5-C) KTtt»*»PCfc»***i««ft-Wft8tt» «E-Wftfttt» 

HI-tiHai^ttttKo^TI^ft. tfc> 5£ W 85 SK lb K J; 5 B « jft K * * f? 

[ 0 3 4 8 ] 

£?\ ftgiL/cfgftiil?<9 : S]»lft14Sr02 5 K * f . 02 5 (A) at^ss-sifif 

14*, 025 (b) ^ms-itf sfttt*, 025 (o awft-ftsta^wttftft-r. e 

©$£31, 7. 6V©*ffi*0JftlL;fcB*K» 5 1 Ocd/m'Offl-PSJEt.'fOfilOS* 
iSflti. 3 c d /A C k o . «%X^^h^Oli-fttftPi6 4 

OnmTfeofCo Sfc* C I EfeK&Sti (x, y) = (0. 70, 0. 30) T*5, 
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I r (Fdpq) 2 (acac) K Z m*bX &mm<OM^B&?&%* fji? C t ffft 

fr O TZ o 

[ 0 3 4 9 ] 

5 1 0 c d/m^SgTfgftfSfcJ&fc&gfcM&fi (3 7. 8mA/cm 2 ) <DM£ 
-j£'WHB»tL«^ % SSCi^^fk^I^fto j e<Di^m> 1' 2 0 OWHfcilBf KfcttSW 

6 fi * 1H»!#JI8K:*tt<5»ifc©9 0%*«-3"Cfc»K WHOfatiSSifr^ft. coc 

tfrf., # 58 $ © H ft iil ? « . »*»WEft5I*o*** , 'h*<» 

[ 0 3 5 0 ] 

Q00BHtI«t6n&. 
[ 0 3 5 1 ] 

<^ffifi»j5> 

[ 0 3 5 2 ] 

»ffii 300±(i: > Sg-fkS^^r^-ty-r^^^A^SEft:^^. X/W * 'J >0"tt*Jlv>T 

f£ H L , ffl 1 <D * ffi 1 3 0 1 « f£ L » mm it 1 1 0 nmi:45J:M:Lfto 
[ 0 3 5 3 ] 

SS*JHf-K, SlOtil 30 1 tfffiK^n/cffl?:TStS§J;3tB^Lfeo 
[ 0 3 5 4 ] 

, SlCtffil 30 4, 4 ' -ex [N- {4 - (N. N - *? - m - h V 

)]/ 7 5 / ) 7 x - ;W -N-7x-;l/7S/] tT 7 x - ;U ( BS #F • DNTPD) * , Si 
in ^iStc^SH^ji^ffi i>t5 0 nm©ilJiti:a*.J:$fcJ«llb v jE?La XI l 3 l l * 

[ 0 3 5 5 ] 

lETLaAJl 1 3 1 1 _fce, B-NPD-t, SStftlJ»jSK±*ai*i**fflV'»Tl 0 
n. m © ffit JP S <fc ? iCjftMU.. ]E?lttiS*13 12*jBjaLfeo- 
[ 0 3 5 6 ] 

* K , IE?Lf&j£J113 12±fc:, Ir (Fd pq) ; (a c a c) io-NPDi*ft 
If iCt'oT, 3 0 n mOillffJ: ** * 5 t» »*■ 1 3 1. 3 *»* Lfc. CCT* 

, o-NPDM r (Fdpq); (acac) tOlltt»< 1 : 0 . 08 ( = o — N 
PD:ir (Fdpq) j (a c ac) ) i:48 J: 5 K Ift. CfttAoT, Ir (Fd 
pq) 2 (acac) «a-NPDfr&j£3«tpfc#Sfcbfc«fgi:&5o * 

[ 0 3 5 7 ] 

ISftg 1 3 1 3 ±K, A 1 q ,*««4n!»fc * **»8*JB^T 7 0 nmOBI 
t&3«fc-5lc/iE§IL, 1 3 1 4 £)£fi£Lfc 0 

[ 0 3 5 8 ] 

*ic, t^iii i 3 i 4±Ks At, JSttintsc <t sliffi fcffl v>t i 

nm©JiJPi:£&<fc3lCf£IIL, tfSAIl 3 1 5 £ L £ „ 
[ 0 3 5 9 ] 

tfaAil 3 1 5±Ks 7^5-7 AfcSffilni^fc<fc*2l£i**ffl<' N T 200 
nmOif i:4*J:5'E*IL, »2 Oli 1 3 0 3 *»«Lft. 
[ 0 3 6 0 ] 
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M±0£ $ bTft«Lfc«3fc* ; ?*B**BT'e!tit Lfc. 820Wffil 3 

osomtt.to&ssioMi 30 i©£tio?5tfii5<ft5<fc5K«ff*w;(raLs ft ^? 

^fco C©|ga^@ 2 7 K^fo 02 7 (A) ttt»«fi-*fi»tttCO^T«tft8S 
■C*»K 02 7 (B) tt«E-W*»ttk:o^T«^fc»*T* 0 » 0 27 (C) «SS 
.-*8iE»*«rteK:ovTH'<fclS£'T**S. 0 2 7 (A) £*5V>T> iiBlXtM (m 
A/cm 2 ) SIL, JffiWSSJg (c d/m 2 ) 02 7 (B) K*^T, *ttli«£ 

(V) KM (iff ft ( c d /m 2 ) 0 2 7 ( C ) K*5V>T\ WMttlf ft ( c 

d/m 2 ) *«L, IK M « S iffi 3& ^ (c d/A) 

[ 0 3 6 1 ] 

Ch60»**6, 7. 2 V ©HH^EPto Lfc t « , 5Z0cd/m ! OlS7»l5t5 
C fc. t©i:S©*ttSS!J*ti3. 8 c d / A T-£ o fc 0 JDttX^^h/l' 

tt „ 6 4 4 nmC^-i'^tf 5tOT'*oft 0 Ifc, C I E & ft ft tt (X, Y ) = ( 
0. 66. 0. 3 3 ) I r ( P d p q ) 2 ( a c a c ) K i*f SfeMfiOS^ 

[ 0 3 6 2 ] 

a«£ffiiKfc:,fc^Tfffto«Bt£{bK:ov»TB'<fc. »M*TlSSa&, «!»!« 

|EUV>T 5 2 0 c d /m l © WISE T S&ft-r* O (***WO»}fc* ; ?fc 
6 Kttl3. 9 m A/cm 2 ) © « SK * - £ H* M » t ft , S«3i*ilfc*0* W*** 
m + Z c t K J: oTRoft. ftfc> ( 2 5 1C) K45 i5 t«5ft«Itffr^ 

[ 0 3 6 3 ] 

mm&tru%i<D&m*m2 8K*? 0 h 2 8 k*^t, ssm«b#iw ( h) , m^^mm 
tt«K*w-*w*fc*fr ssftofij^ c-r ftfctsfi*fss (%) ] *st 6 B28fr6, 

1 4 0 Oi^g^fCfcttSffittlSSH: 9 5 %, 1-*t>*»WII**S©*fl:*tt 5 %T 

fffi¥*I^WI*^W Lfc C 5, 1 9 0 0 0 RIB £ H«t> 6 flte. 
[ 0 3 6 4 ] 

< * S6 Wl 6 > . 

SSStCOV^Tl 2 2 V>T«lflr *. " 6 »)tJt©«jatt*«ffil3fcRli; 

^ * * , »o ji ©■ jp^ «a*k b r « s k ± * * t? * * . 

[ 0 3 6 5 ] 

Sffi i 4 o o ±ic> KftSfcSStr^ AMfl:*** x/W>U>mi^T- 

fiSUL, S?3 1 <D « 8i 1 40 1 % JiR U fc. Hlf f* 1 1 0 n m i: ft 'Si5Elft. 
[ 0 3 6 6 ] 

£ 1 14 0 1 3^«rt*nfe*« moo*, 

fg l <D W 8i l 4 0 ltfjgSJnftifiSTSkftSi^EHSl/ft. 

[ 0 3 6 7 ] 

& , £ 1 O H ffi 1 40 1±tC, DNTPD^gtaitia^ffitCiS^^fS^fflV^SOn 
mOKWfcftS * 5 KfiKJiU, iETLaXBl 4 1 lfcJBdibfc. 
[ 0 3 6 8 ] 

iE?LaA«i 4 i i ±k, a - n p DZMmmiczzmmmttm^T i onm 

OMV t ft 5 <fc 5 tcttit E7LM2&J1 1 4 1 2 £ )B fiE L fc „ 
[ 0 3 6 9 ] 

Jfcfc* 1 4 1 2 ±fc, I r (Fdpq) 2 ( a c ac) A 1 q 3 t £«3&S 

fc<fc ? T, 30nmOlS»i:a3<fc3fcJS«b» 5J«H 4 1 3 **JS Lfco CCT*. A 
1 q , I r (Fdpq) 2 (acac) i:OR«lt«, 1 : 0 . 0 8 - ( = A 1 q , : I r 
(Fdpq) 2 (acac)) t^Si^Cbfto iinCi^t, Ir (Fdpq) 2 (a 
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cac) « A 1 q s fr6tf*Ji + K$i , *bfc:K»fcft*. ft 43 > 1 ^ <D & 

aart-c*»oiR«**»6nii*K«5»*fT9aniJi^*«. 

[ 0 3 7 0 ] 

*K, SJtil 4 1 3±C, A 1 q,**ttiO»K: ***»tt*fl!V*T 70nm©ll 
[ 0 3 7 1 ] 

m?$ftSMJf 1 4 1 4 ±IC, > V i»%fitttPj»K iSltS^l^t 1 n 

mOJIfltfcftSi? KfiKlib, t?SAI 1 4 1 5*^j£Lfco 
[ 0 3 7 2 ] 

t?aAll 4 1 5±IC 74/5-*A*ttRtaaafc*3a*»8;*ffiV'T 2 0 0 
nm©"ll*fca*J:5K:j8!IL» H 2 © m ® 1 4 0 3 %isK Ift, 
[ 0 3 7 3 ] 

. «±©*$lcLTtt»Lfc»#iR : F*S**H"F'T?itihLfco » 2 ©«* 1 4 

.^©liftftttico^Tii^fco ft*?, fflSttM (2 5 ic) icftSiieffofcttiR-efT 

o It. IS**,' H 2 9 fc**. 0 2 9 (A.) & H 15ft 85 18 ^ ?1 K tt (C 9 1/' 1 1 1 ft S S T* 
& 0 > 02 9 (B) ^E-WfiWttK^^TH^fctSa-e**), 02 9 (C) \tM& 
-ft«J»**ttlcoif'»'Tll'<fclS*T**. 02 9 (A) t*^T. M M « « 85 * 18 (n» 
A/cm 2 ) (cd/m 2 ) 0 2 9 (B) K 43 V^ T , 

cv) «iu KMiiffK (cd/m 2 ) 029 (o Kts^x, mm baa (c 

d/m 2 ) 5iU tft M tt * ft » * (cd/A) *g-To 
[ 0 3 7 4 ] 

iin&<D^m*>e», 8. 6 VOSE^Win bfc £ t> 4 9 0 c d /ni 2 (0liST^)iST 5 
t fc fc. CC0i:t©mj5it^*ti3. 7cd/AT'^fc. Sfc^SBftX"** Wi- 

tt, 6 5 6 nmltH-nSt«tflti^ft. CIEfeKMtt. (X, Y ) = ( 

0. 64. 0. 3 4 ) T'$t). Ir ( F d p q ) 2 ( a c a c ) K4*t56MS©S^ 

[ 0 3 7 5 ] 

|ICiiiT4'9 0 c d /m 2 «BSt*5l)lt 5 ©KifcRftftSltttlS ( * * SS 0J O % 3t * ? K 
fel >TS13. 3mA/cm 2 ) O «»* - S « IB » L « »t » B# IB C 43 It 5 ff K * ill 

SfKtKiotfTofc. ft 43, ( 2 5 °C) K***3K«ofc««T?fft> 

fc. 

[ 0 3 7 6 ] 

» £ #T !* 18 © £ * 0 3 0 Kit. 0 3 0 fc * ^ T *tt 14 B* IB (h) , IKttttfflmtt 

figicfett swKtwr sfffi©»J£ (f afasffiwws- (•%) ] *st. 0 3 0 5, 1 

8 0 0 B»««»B»IC*tt*S»»*l* 8 4 %, r*t>«*«»**60*fl:*ttl 6 %T> 
SO, ¥»fi*C«SoTV>&V>C fctftffrofc. oStl, *»(B©»)t* : Ftt* ; f **** 
atfftg^TSSCfctf&fr-afc. ft 43 , H3 0K«l/fc*S**»tel/T* i4 » K J: 0 
Ag^M&IBfc^ifflUfci:;:^ 3 3 00 0l$fH£Ji®t>£ftfco 
[ 0 3 7 7 ] 

**ttflU:, ff HBB 1 4 1 4 43«fctf1t?aAB 1 4 1 5©«J8*filT©*SfcS*. 
[ 0 3 7 8 ] 

**aHWK*V>Ttt^ 1 4 1 4©HJ¥*3 0nm£Lfc. Sfc, t?SXf 

M15B. A 1 qi U i t*«Iit5iltCJ;oT, 40nm©§gJPkft*.fc$£ 

fiRHLfc. c:?, Alq 3 i:Lii:<DK«Jttt> 1 : 0. 01 ( = Alq 3 :Li)fcft 



(74) 



JP 2006-73992 A 2006. 3. 16 



[ 0 3 7 9 ] 

0 3<DlttiHilOfil 4 0 l©W&©;£#ii5<ft5.£'5K€ffi£ftiaob, 51 ft iH 
TfllffRttEO^TP^ft. ft , 81 Jg tt S IB (2 5 "C ) K ft £ <fc ? K & -3 fc ft fi T' ?f 
ofc„ COl8I%B3 1 (A) fi-jtffi^ftfco V>T i3^fc*£m 

T'£<K 03 1 (B) afcE-WfcttttEO^TH^fcttSTfa&tK 03 1 (C) (i»g 

A/cm 2 ) *SU <ffi«l«SiJS (cd/m 2 ) £Sf o 03 1 (B) Kfi^T, WtlliVE 
(V) $ $lil l± jS? « (c d/m 2 ) %S-To 03 1 (C) fcfcV^T, «$lil«J¥fi (c 

d/m 2 ) t'«t, Iff IS fi « ift 3& 3s (cd/A) fcgf, 
[ 0 3 8 0 ] 

Cft6 0tt*3^6, 7. 6 V©*E*8]finbfcfc t, 4 8 0 c d /m 2 © 0 £ T* IS ft t Z> 
C fc 0 C©i:t©M#l3s«3. 5cd/Af£oft. 3: * %)!6X^^ h;V 

« , eSBnmlce-^ttStOT^oft. $ fc , C 1 EfeSiSli (X. Y) = ( 
0. 66. 0. 3 3 ) T* 9 > Ir (F d p q) 2 (a c a c) (:S*-r5ft*IS©lS^ 
tS fi X © 8 % £ f C £ # frt> o 

[ 0 3 8 1 ] 

aft£*ra*i*tc i o THaogufSfticovTii^fc. mm tits turn &s ®m&. 

fig K 43 V T 4 8 0 c d / m 2 © ff S T' % ft f 5 © fc <& S ft « ift fSB & ( * ^ fi& W © 5§ ft * ? fc 
fc^Tttl 3. 7mA/cm 2 ) © «»* - j£»t H8* b tt » 31 B| M fc * S « S* W 
StSHtlUoTlToft, ft fc» Ktt(i£& (2 5 °C) KfcSJSfcftofcttlBTfT^ 
fc. lil^fl'IS^©*Sm^0 3 2(Cgf. B32Ct^T, Stttttfltltg ( h ) , 

, 740B»Hejii*fc:fe»**ffi»W*tt8 6%» r*t>-&«0)HW**»6©*<b*tti4% 

#S#fti?l?T*fc5C£tf#fr:?/coft*K 03 2fc3*bfcl8***fcbT* W » & IC <fc 
K> B * ¥ * B# IH * ^ SI bfc £ £1 h x 3 6 0 0 0 B#H i: If t 6 nfco 
[ 0 3 8 2 ] 

*%mm 8 is ft ji © $ $ « n ffi 0J 4 h ieo u t* $> 5 tf* fls©ji©iK»*f»tfjft*ssfl: 

bT583ta&***6KlnI±«*fcll«l«"e*t)» *?fSjM« 1 4 1 4 43 itft?ftAi 1 

SfifW T* 26 S o 0 2 2 * ffl V T ft W T 5 «, 
[ 0 3 8 3 ] 

*HJt«l C fc^Ttt, fgftS 1 4 1 3 £ , a-NPD, Alq„tJ:tfIr (Fdp 
q) 2 (a c a c) % PI B# IC « •£ 5 3 nM* K <fc D # b fc 0 c'<om. S«itT* A 1 
q 3 : a - N P D : I r (Fdpq) z (acac) =1 : 1 :0. 08£ft£J:?tC AM 
b-h^iS^b/co £ fc , ^ JP t£ 3 0 n mEftS <fc 0 K L tz 0 C C tf , n-NPDfiitf 
A 1 q s tt, *X Mt»fc LXmm? So Sfc, m^f&^S l 4 l 4©K»*60nmi: 

[ 0 3 8 4 ] 

0 3©Sfi£<fc!3t>^l©«ffil 4Ol©ttffi©73tfi£<ft£J:5Kf!E ; &0]ijnb, 8ft* 
^OBflsWttfcO^TH^ife. ftfc, »J5£li£S (2 5 *C) Kft £ .fc 5 K«o 
ofc, CO»*«-B3 3KSt. 03 3 (A) ttWatffiS-WSttttKO^TH^fctS* 
TfeOs 0 3 3 (B) tt«ff-W*»ttCOV^T«'<fclS»1»<fe 9 » 0 3 3 (C) «Wfi 
-*»»*«fttf3^T>l^fc»JRT**. 0 3 3 (A) icts^X. etttfittffitffiS Cm 
A/cm 2 ) SSU ffl.mi*n& (cd/m 2 ) 58t, 0 3 3 (B) IC 33 !/•> T\ «fSti®E 
(V) ?gL> IKMiiliK (cd/m 2 ) £gf. 0 3 3 (C) tC*3V>T, «t«l«®« (c 
d/m 2 ) **b, IK m tt S K 58l * (cd/A) ?$t. 
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[ 0 3 8 5 ] 

cne>©*S3ifre>, 7. 8 VOfE^EPJnLfttt, 5 6 0 cd/m ! «Blt^^t5 
C ttfftfritco C<Dt2<Dmffi.®mte3 . 6cd/AT*feofc„ Sfc, 5£ ft X * h ^ 
« , 65 1 nmlClf-^ltStCTfeoft. £ > C I E & & £ & fit (X, Y) = ( 
0. 68, 0. 3 1) tfeD, Ir ( F d p q ) i ( a c a c ) K * fttt* O* ^ 

[ 0 3 8 6 ] 

jgCfc^T 5 6 0 c d/m z ©JPfiT'?g7fcfS©fc:'.&g&Mmfi ( * £ti&W <0 % ft B T K 
*^Tttl 5. 6mA/cm 2 ) <D ft Sit * - £ ft M » L « # » BBBBB B » * WB * » 
5 c i: fc ct -o Tfi? fzo ft is. HftttBB (2 5°C) Eft % £ 9 KB -a fc'#ttT*fT o 

[ 0 3 8 7 ] 

SiK£*TI£B©S33l£03 4l;:*-t<> 83 4 K*^T, BMfiBM (h) , Bffl«#JI8 
ttBKfcttSBBfcWrSBBOW^ (f ft fcSfflttWfi (%) ] Srii-To 03 4fr6, 
640ftKgjfiftK43^Sffl«»SH84%, -rftt>-6SI}HI»Kft»60*fb*tt. 1 6 % T' 
£tK ¥ttlllC-id:3? T^ftV^ C t tfi&frv tec *»W0»ftB : ?ttB : ?»Btf 

ss^Bftiafc^B ufc £ c 3, 6 8 o o o b#b fcUBt e. nrc 

[0 3 8 8 ] 

<*fiSfi?»J 9 > 

*B*WP tt, HB»K*«W©BftB?*B r i"SBftBBfc:oV>TH3 5tffl^TR 
lit*. ft > 035 (A) « , %ft%W*K? ±®M, 035 (B) U0 3 5 (A) * 
A- A' B«EB (A - A' T?9J»T bfc®T®0) T'fe5„ jfilT?35Shftl 50 Hill 
BBW (V-XWBBBB) » 1 5 0 2 BIW, l 5 0 3 ttBBBBB h«B» 
BB)- TB*. Sfc, 1 5 0 4 fctBjhBtiu 1 5 0 5 tt5/-;P*fT»* t) > S'-A'** 1 5 0 

5T»H*ttfcrt« 1 5 0 6 it y SIEft-aT^i. 

[0 3 8 9 ] 

3& fe. i 507 a, y-xiiiBBi so UB*ffy-miiB*i so 3caa 

y h ^_ +iyJ .) 1 5 0 8fr6lfftft. ?D-y^If> U "fe 'V Kit 

B * S * * . ft B\ CCTttFPCLfrBSlTV^^IIIi. C <D F P C Eli^ 'J > bE 
BBfi (PWB) «Cl!!)liflt6nT^TUi/\ #%fE©fgftgBl;:«:. fgft^B#f*fc 
lt©»-&ttf65A/» ^-tltCF PCBL<B:PWBffBl>f*tt&ftfc:Rtt**>Btrfc©i: 

[ 0 3 9 0 ] 

*C» ISiac?^TB35 (B) *BVTKB"*"«. Sfil 5 0 9 ± &C « a B 
W6,fctfBB»tfBB**iTV k *'#» c :t*li, igf||[5igSg|S-Cfc5 7-;*BBBls]Bl 5 
01h M^SP 1 5 0 2 S ft T V> S . 
[ 0 3 9 1 ] 

4*5, V-*BBB0Bl 50 llinf-V^/HTFT 1 5 1 7tpft*;HTFT 
1518fc*»***>«fcCMOS@B««BJa*n5. *fe* BBEBSBtfTSTFT 
tt » i^OCMO SlalK, PMOS@BBb<ttNMOSBB-eB«LTfc*^. * fc » 

*©&BBft < * S«±T»ttft<fl>»KBjS-r*i:i:fcT?**. 

[ 0 3 9 2 ] 

$fc> Hj£8& 1 502ttX-r»^>yfflTFTl 5 1 Oil, BBMBB T F T 1 5 1 .1 
fetOKP'f >lc*aWfc:8ft*ftfcS lOtSl 5 1 2fc*-&tfBft©BBfc*9BB 
ft*5> » 1 OBB 1.5 1 2 Oltft'l? tttil 1 5 1 3tfM«nT^S. c 
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[ 0 3 9 3 ] 

sfc jaiRtefc&ff&fcofcTsfca, temtft 1 5 1 3 © ± «g as s fc « t «s 8$ k * * 
*r*ftia^«**n* * 5 c-r*. i 5 i 3©ttfifc tT#^so«3t 

& 7* l> /l/£fflV>fci§-&, *6Hi& 1 5 1 3<D±«SC©*lCft^^@ (0. 2 /i m ~ 3 /i m 
) £ftT5fflffi£8fc-eS<:i:tf$r$L-l>o *6*ift 1 5 1 3 £: LT, *3ttt03tK 

kftS^^lO^fntfffitSilti^lS. fe II ft 1 5 1 30flSilT 

ft a ft icr v-»* c t&vz , w * « n ^ , »ftafta***fliv , »*c 

t ^ "P S 5 o 
[ 0 3 9 4 ] 

g 1 ©«S 1 5 1 2 ±tC«, 5gftftS*#tyS 1 5 1 4 , **lf»2©*Sl 5 1 5 

en^tuBjastirvSo llt, ns t itiit 1 ©ti 1 5 1 2eji^*#fi 
asm* gfb^*y§i, *da§i, ^>nfyl, zni, p t Kfc if dlicffi, 

an fc^ft^^ ym z<d 3 .ji«jt«*fflv^s c t #t* * § 0 mmm&t 

[ 0 3 9 5 ] 

$fc> fgftftKSr^tyJii 5 1 4«, HgfVX^ffl^fcMii, *ftli'fy>fi» 

t-aici^tfi^ns. a)tWH*^tr»i 5 1 4 tea, *nssot«48ffl#« 1 $$ 

£fc 8ftftR*^trJifcfflV''**ffci: LT«, ftffl{fc£ft*#Jie L < IdtM? 

BVSi§£tf£^tf, $ 8 W! V T « , ft«ft^ft*» 6 ft 5' MO 1 ffl5KJBt«<k^**ffl 
[ 0 3 9 6 ] 

2 £ K, fgftftftfc^trBl 5 1 4±lC}gfiSil*tt£8!2©W8i (^S) 1 5 1 5 K ffl 
Stfftfc LTtt* tt»H»©'>«V"»tJfi, fflftttA K A g, Li, C a , *ftliCtl6 
©-8-&T?& 5Mg : Ag, Mg : In, Al : L i, SftliC a F z , Ca N 3|©&/l{fc 
■&ft*fliV»tltf il^. &*5, %)fe«I^tt5ll 5 1 4-p4Cftft« , »ZOMl 5 1 5 

-a-sn^Ki** ai 2 ©mn cms) 1 5 1 5 ^ ft, &m*m< Ltc&mmf&t 
,' mmmnm m<t* w*> (no) , mit-f AKftssa^^ c 1 

njOj-ZnO) , gfftffilB (ZnO) I?) t©tI%fflV>50SUV\ 
[ 0 3 9 7 ] 

« 6 fc, 5 0 5 fltilfii 5 0 4 l 509£IIAO£fc>-e5<:i: 

*tF«* 1 509, &it£tt 1 504, * * tf f - A> *T I 5 0 5 fl$n/i$li 
1 5 0 6 caftH? 15 16 S>Ii5ftftiaEft9T^*. fcfcv SFI 1 5 0 6 1C ti , 

*>© t tl. 

[ 0 3 9 8 ] 

0 4(;ffll>Stt«i:l/T^7Xli J f'5^ISOi, FRP (Fiberglass-Reinforced PI 
astics) , PVF (sK U e-;l/7 P 7 ^ K) , 7^9-. A*ftl*7>y** 

[ 0 3 9 9 1 
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iiIf^t$D> If^fttOf$5. 

[ 0 4 0 0 ] 

<mmm 1 o > 

[ 0 4 0 1 ] 

, 1£t***7, f^^*^7< d-^;Hf^ (MHv^yhf^X7"l/ 

yf ) , tty-^3^>>XfA, filligl (*-*--r-r *, *-t* * a y #m) 

, $$«f£88, ifi^- fett*^»«*) , f 3 H 85 # £ lili * fcii<£??£SB (H 
ft;fit:iif^^Hff*f'f (DVD) ^©tSS&ttfcff £ L, Z <Dm&*&-*.h r> 

[ 0 4 0 2 ] 

036 (A) &m^mWT-&>0 4 Iftl 6 0 0, J»<fl6 0 1, g^SM 6 0 2 , X 
e-*-gM 6 0 3, trx*A^SiS?1 604^^^tf. *J6W*fliV'»T«#«n*»yfi 
gH^r^tOS^aSl 6 0 2 lcI^5Li:K:iDftS*n«, * 43 , S g B « , /< - V i~ 

[ 0 4 0 3 ] 

0 36 (B) B/-hf ^-yt^3yej-J?*0, # # 1 7 00, B# 1 7 0 1 

, 1 7 0 2 , K l 7 0 3 , h 1 7 0 4 , X << y r -r > f 

XI 7 0 5 ? ^^tfo *RflOJ!Jt*?*St.«»*8I*t«**»'l 7 0 2 It ffl ^5 
[ 0 4 0 4 ] 

036 (C) (±ex*#*7T'<&t>, #tt 1 8 0 0 , £*SP 1 8 0 1 , B*l 8 0 2 , 
fl.gU&St#-hl803, iJ*3VSI» 1 8 0 4 , §#$ 1 8 0 5 , 'Wf'J-180 

6, sj* xa» 1 807, - 1 8o.8,_«iggpi 8 o 9t %ttr, *&w<D%ytm 

^Ffcf-f SfgftgB^^OS^SP 1 8 0 1 tCffll^SCiMCtDftSiSttSo 
[ 0 4 0 5 ] 

036 (D) tt4±!KWS*"P*t), S93S 1 900, $ 1 90 1, nj £ 7 - A 1 9 0 
2, SSI 903, £ 1 904, 11 1 9 0 54^0. 4ffl^tf fSS 

n55B3t««*{SIW»l 9 00K:ffl^SCi:KJ:0ff«*n*o fcfc, 8B!IJSJKfc«3e# 

[ 0 4 0 6 ] 

£/c, 036 (E) t*$$ttS8g («) tK *»2 0 0 0 , gft 2 0 0 1 , Utt^ 

2002, ^^A^)g152003, W^tH^SP2004, SSif^- 2 0 0 5 , 
H 2 0 0 6, 7 Vf t 2 0 0 7 f4ttf. * 93 © % % M ¥ * ft 5 % ft 8 B * * © 3t * 

gfl2002 lcffl^3<:i:U:<fc»)ft§y;£ft5 o 

[ 0 4 0 7 ] 

W T- fe 5 o 
[ 0 4 0 8 ] 

immm i i > 
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[ 0 4 0 9 ] 

«©«iciHiiji*i2»tTt»*v'». Bm*i*jijett*#tTV"» m^fSiMttM 

&T-4f$LTt>s *-;l/»jaStt*ffiT*jaLT«>«fcv>o a#Wfc*4» II fig o B ffi T* * L fc 

[0410] 

2 O0»ttM«*Rtt;fcl|fc©-afe»3fc*?©*l*0 1 0J£0 3 7 C^t. 03 
7Kfe^Ts £-.1 ©*« 2 1 0 1 2 OttS 2 1 0 5 © IB fc » 85 1 ©ISft^iS 2 1 0 
2fc*2©»)t««2. 1 0 4#.#ftL, H 1 ©fgftil# 2 1 0 2 i: fl! .2 ©»*«* 2 10 
4 ©BK, RIHUI 2 1 0 3 #ftf 3 „ 2 1 OOliSfiffeSo S 1 ©56*tlH« 2 1 0 2 
C*8IOl)l6«8*ll^, Sg2©?g7tSiJ£2 1 0 4£fi3RO»*#8%l^*i:i:T 

[0411] 

$ 2 2 104^iiSt5fllO5S)tfiSJ:Lt;i, ^'Jl/>> 2. 5, 8 

, 11-fKJ-tert -7^-;!/^ 'J U> : T B P ) , 4 , 4' -tX [2-5^ 

7 x r.;Hf-;l/] e7 x-;P (IS ft : DPVB i) , 4. 4 ' -ex [2 - ( N -xf ;l/ 

* >/-;]/ - 3 - -Ol/) kT-;l/] e7x^;b (»&**: BCzVBi) , ex (2 - 
;l/-8-*/U/7h)-4-7x-;l/7x>''7h-7;l'5-7A ( B8 f* : B A I q) , 
e X (2-^;l'-8- + /"J/7h) -£aa#U7A ( B& ft : Gamq 2 C 1) > ft 

ex [2- (3" , 5' -ex (h>j7;i'*D><f;i') 7x-;w e »; y 

r- - N , C 2 *] ^'J^^A (I I I) ea'Jt-F I r (CF 3 ppy) 2 (p 

I c ) ) > ex [2 - (4* , 6* -^7>l/*d7x-;t/) eUi^b-N, C 2 '] V 
W L (I I I) 7tf;V7-trFt-h ( B& : FI r (acac) ) » ex [2 - (4 
' . 6 ' - *J 7 )\< * a 7 x n ;l/ ) IfU^th-N, C 2 * ] << V *J 7 A (I I I ) enUt 
- h (B&*fc : F I r (p i c ). ) , ft Z © ®% if & ft 5 . 

[0412] 

H 3 7 © £ # W ft * J* fc O V T K S . £ £ 2 1 0 0±fc£l©«*2 1 0 IT* £3 
I TO% 1 1 0 nmCSUf^fStS, 
[0413] 

% i o&yemm 2 1 02^fist5, ai*Wfc«, x&fcm-ea&s d n 

TPD650nm, ^-;ViItttt^T'$5.o - N P D?: 3 0 n mfitS. ^ © ^ * 
S«l©#S?6»ft**flT?* S I r (Fdpq) 2 (acac)£a-NPD££, Ir ( 
Fdpq) 2 (acac) 8 Rl » i: 4 5 i 9 K*3Uiac i D 3 0 n mORU?««8 

t3. 
[0414] 

#tc, H112 1 03tLTCBP*5nm(Dllt'l«t5, *©&, S2Ci)ti 
«2 10 4*Jgja.f*. SttWKti* ffHifefil^tf^T'feSI r (CF,ppy) 2 (p i 
c) i: , C B P £ £ , Ir (C F 3 p py) 2 (p i c) A' 8li% t45 i ? (C 2 5 n m 

©liiPT- Wt #fc> *-;l/7n7)«S (Som^f&jMtfft) ffciBCP* l 0 

nraWU £ & m?$a&/ii:UTA 1 qj^ 2 0 n ra««t 5, ^©ffc. tt^ixA 
ItLt, 7 -y ft* 7 A (B&ft: CaF 2 ) &lnm©liffT'fl2fi!?-r&o 
[0415] 

*©&> $2(0112 1 0 5 t LT A 1 £ 1 50nm«it5. 
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[04 1 6 ] 

enters, *«W0»tt»8fc**fe»)t#8fc*fflv>fcefe)tX*#»&ttS. 12 

[0417]. 

1 0 n m, *-;VftAtt*f8t * 5 D N T P D 5: 5 0 nm« — /V *6 
tMT'«a-NPD530nm««L Jl©S«i«2 1 02tlT, *fgB3<D^ 
6IIS)6«ST^5I r (Fdpq) 2 (acac)fca-NPDi:^, Ir (Fdpq 
) 2 (acac) *'8«i%ift5J:?Kttiiaiat)3 0nm©Ilf«^t5. * 
©f£, |BHJi2 103fcUTCBP*5nm©ilfltKU, S 2 2 1 0 4 t It 

nmOKJPTfJBJS-r*. t?iSi^ IT A 1 q 3 ?; 3 O n mlitS. 

IfSAItLT^ C a F 2 * 1 n mil I, 1 0 5fcLTA 1*1 

50nn.Mt5, £ tile £. K> ■> *»«0#ft*i3t»»ilti6S*»««lil'' , Tfl 

[0418] 

(HJttRI 1 2 > 

O^TH 3 8 Sffl^Tllt 5o 
[04 1 9 ] 

B38E»^T, IlO«f 2 2 0 1 tl2O*i 2 2.0 7fcO|IC, 
2202, ^20%^f« 2 2 0 4 , Sg3©5S? , GfR#2206 ##£L, S 1 
2 20 2i:Sg2<DfSftS|ig2 2 0 4 © fffl * V 7 5 A 2 2 0 3 L, 3! 2 

Ofi&M^ 2 2 0 4 fcSg3<D5SftfiiS52 2 0 6 C|IIC*t 'JT^SttSl 2 2 0 5 tf# 
tt 5o fg 1 <7)£ftH« 2202, S2O5?3tI« 2 2 0 4 1 S& 3 <D^ftS!$ 2 2 0 6 1: 

[ 0 4 2 0 ] 

fft*0»)ttt8i:tTI4, 2. 5. 8, 1 l-fh7-tert-7"fA 

^»;uy (**: TBP) , 1. 1. 4. 4-rh77x-;V-i, 3-7*^x:/(li& 

ftiTPB), 9. 9' - If 7* h V )\> (»* : B i A n t ) , 9 , 1 0-^7i-;V7 
VY?*.y (B&© :DPA) , 9. 10-* (2-77**) 7>h7-b> (B&& : DN 
A) , 9. 1 0 - S> (2-t7f;V) - 2 - t e r t -7^*7^ ( B& & : t - 

BuDNA) , *2 0'«K#R, ^7. [2 - (4' . 6* -^WD7i-;V) £ U S? 
T h - N . C 2 '] ^'^H (I I I) f 1>7 + X (1-^7 V* U #5-1- ( : 

[ 0 4 2 1 ] 

^fi^o^^W^i: LTfi, *v<;ye, *vyy 5 4 5 T, n. n 1 -***;l/*7 

^ ij Y y (*» : D M Q d ) , 5. 12 - S> 7 x -;l/r h7tV (BSft : D P T ) , h U 

h _ Nt c 2 ') -T 'J f9 1* (»* : I r (ppy)j)> * * ( 2 - 7 x - ;V ^ U V + V 
- N , C 2 ' ) ^'J-y^L (1 I 1) 7tf;l-7th*-b (BS*fc: I r (ppy) 2 (a 
c a c ) ) , ex [ 2 - (4-**;l/7xrwlO £ 'J 5? 7 h - N . C 2 ' ] -f V * 7 L> (I 
I I) 7-tf ;V7t b*- h ( BS & : I r (tpy) 2 (acac) ) , ft if <D #1 ft # $ 

[ 0 4 2 2 ] 
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[ 0 4 2 3 ] 

03 8<Dft#W*^^tCOV^TSiH^-r5o fi© 2 2 0 0 1 £>tt@ 2 2 0 1 T* & 5 

ITOfcl 1 0 n mOmm? &f$.t £ „ UttWfctt* *-yPSXfi«St LT a - N P D 
tWiit*: 0 77*y tZUmittf I : 0 . 2 5tftS'J:U«ifSCj;!)I85 0 nmf 
Jfcj£L, *-;l/iIttt^fS5o-NPD5 1 OnmlgsEtS. SI 1 ©lift 

2 2 0 2 ^««t5. * & W £ t4 . *%W<D*fel^P7ttf^T*S5I r (Fdpq) 2 ( 
a c a c ) tA 1 q,^, tt£»8lC £ !K Ir ( F d p q ) 2 ( a c a c ) 8 « « % 
t&Z&oK, 37. 5 nm(DlIT'i)St5o f?i^tt«SfcbtA 1 q 3 *2 7. 
5 n m, t?aAtt«StbtBCPf:L i t^Silttfl : 0. 0 O 5 
ISKiD 1 OnnKOlHTllttS. ^ tc . + t ') 75;%4t 51 2 2 O 3 
f titLt I TO?:2 O nm©If t'B*t§. 
[ 0 4 2 4 ] 

8WIII 2 2 0 3 J1C, m 2<Dftftm& 2 2 0 4 SrJgfiKI- 5„ JlttWfctt. IE31&A 
^fcLTa-NPD^Kfk^U^xyfc^aiJt^l : 0 . 2 5 i: ft'* $ fc 8 & » 8 
iDl»50nmT'l«l> *-;UfHam0&T'£3a-NPD£lOnmJg$1-5o * 
fc, S2CSMM2 2 O 4 tLti6^5?«ttS!:Lt > ^'J^6tA 1 q 3 t*. 
#MM'&IC&*) . 3 7. 5 nmOlIfi^lStS. ^K, t?iSltbTA 1 q 3 ^2 
7. SnmSAl, t?aXtt«»J:LTB C P k L I itHttff 1 :0. 0 0 5 i4 
2>&5&MmmK£>) 1 0 nmOilflSTS. & » 2 2 0 5 tit I T 

O^2 0nmlD||T*8sSt5 o 
[ 0 4 2 5 ] 

3Mfl 2 2 0 5 1C« B«fcSi3©R3fcjH«2 20 B*J&l8-r*o IE 

fgKJ;DIl5 0nmT'f)Sl, *-/Pigtt«flT?*5 o - N P D* 1 OnmMt 
5,- »20»%1H«i: LT*fe3R«}tt#»k bT, t - B u D N A * 3 7 . 5 n m 

(DmWX'fc®,? 5, H-?tftHIS klTA 1 q 3 £ 2 7 . 5nmML> i^SAtt 

tJSHTBCPU i fcfcSMJfcaW : O. 00 5 t& Z> & 5 PkM^&lC & K> 1 Onm 
(D^WTJgfiK-r 5. f LT, S2Ctffi2 2 0 7 t Lt/^i-') A« 2 0 0 n mOlS 

T'f 5, 
[ 0 4 2 6 ] 

[ 0 4 2 7 ] 

<H«S0IJ 1 3 > 

** * HIT? 14, * f£ i§ <D W ® & JS S§ f* & « ft % S k bTffll>fcfSft£ : ?. *5 <fc * <D ft 
[ 0 4 2 8 ] 

gi 2 3 o o -fyy^illfttt, y yytfe*JBv*TjJt«L, »-i o 

« H 2 3 0 1 * © IS L . HI JS tt 1 1 Onmtfti iHLft. 
[ 0 4 2 9 ] 

S 1 Olf 2 3 0 1 ff*)««nft.I* 2 3 0 0 *> *33K»*tlrtfc»tt6ftfc 
S fi * ;!/ y — K , I1OII23-0 1 A'f «SnfcI%T»t*5i5C@Stft. 
[0 4 3 0 ] 

l,>T2 0 nm<Dl|li:S5i7lciIL, IE ?L S A JI 2 3 0 2 £ J£ file L fc . 
[ 0 4 3 1 ] 

iE?LftXi 2 3 0 2 ±C, a - N P D JjP & j* £ ^ 7c *l » & £ ffl V> T , 
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40nmOlSt%5J:?lC^iL, JEHmm M 2 3 0 3 Z B fig b It . 
[ 0 4 3 2 ] 

IE7Lliaia2 3 0 3±jc, Ir (F d p q) 2 (a c a c) iTPAQnt?:Jt 
IlK^ot, 3 10 n rnCDUff £ & 5 £ O IC-&JB b, 51 ft » 2 3 0 4 * & fig b fc . t lT* 
, I r (Fd pq) 2 (a c a c) tTPAQntli, T P A Q n ^6iSft , K> Ir 
(Fdpq) ; (a c a c) 8 Ii%OlJ^f§$n5 i 9 (C bft. CtlCttiT, I 
r (Fd pq) 2 (acac) ttT P A Q nfr 5**1* Edll bft«*i4*. ft * » 

[ 0 4 3 3 ] 

*t, MI 2 3 0 4 1C, Alq 3 ; &xefixllP^ffi*fflV>/c^»iS%fflV>T, 3 0 n 
m<DHJ¥ i: 4 3 J; 9 CtfH b, IftSSJI 2 3 0 5 ZBlS. Lfc. 
[ 0 4 3 4 ] 

*k, w?mmm 2 3 0 5 ±k, »ft**f(ri*, jsRftu»a*ffl vfcii»ffi*fflv 

[ 0 4 3 5 ] 

, 1 5 0 nmO||Ki5i^«ll/« S 2 ©«tt 2 3 0 7 £ fiE b fc „ 
[ 0 4 3 6 ] 

U±0*3KbTft»bfcS6)t* ; ?lC, 2 3 0 7©*ttJ:D-tiJBlO«'«2 

3 0 lOttOS^KftSi^iff^ffllinl'ft. f LT, 7. 6VCD*E^911)nbfe 
t, 4 6 6 c d /m'OSlTM* bfc. CI CD * <D « ftft 58) * & 1 . 56cd/AT'$>o 

OfC^to * fc , C 1 £311^11 (X, Y) = (0. 65, 0. 33) X'h^tCo 
[ 0 4 3 7 ] 

cOi7(c> *»W<OWi4I«ft*ffi^«cJ:T?,-6a*'J:<> » ft * o IS 9t 

[ 0 4 3 8 ] 

ft*, *^wo*«l#sstfrtbTfflv^c*^w<D^^^7 ; &ffia•r5fc4i)^cfflv^5^ 
±Kicie«bfcfc©c[E£sn5fc<D-ettft<s * % «y e e « b % a <o fa , % 
mwmicm®. l ft»«, *o«oft»*ii**fflv"«Tfc*^. ?s ft s?t ? © « #t & 

[0439] ' 
<T P A Q n <D-£f$.m> 
*i«Sil 3?ffl^/cTP AQnttTIBilS (7 4) T?'$?tl5SiliSftSt*$5. 

at, TES (7 4) T«*ti**/^r-9-y>«»*©^*#8!lcoV"»TlllHr*. 

[ 0 4 4 0 ] 
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[ it 6 8 ] 




(74) 



[ 0 4 4 1 ] 

< 2 , 3-ex (4-70t7i-^) ^/t^^O^I) 

£ 1\ lOg (27. 4mmo 1) 04-7D€^>'^;l'!:3. 5 g (33. 5mmo 
1) ©o-7x-l/>'->7 5>% 5 0 0 mLCtXi7 7X3(cAn> >BD7*;l'i»'t' 
KT 8 BSiSMfcfto feo ^igST'ftM, *7A?D7h^77-f-KJ;{)iS 

Lfeo-7i^U>^7$^%H£l, 2, 3 -ex (4 -7o*7x-;V) */**y 

y * # fc o 

[ 0 4 4 2 ] 

< T P A Q n 

? etCx ±iax*t#p»nfe 2 , (4-7"nt7i-;i/) 40 

g (10. Ommo I) fflLT3 0P7 7X3CAtl, gllffiTlCT 7 5 m L O h/b 
x^CSiMS^fto ^K, 0. 22g (0. 2mmo 1) OPd (dba) 2< 2. 88 
g (3Ommol)-0NaO-t-Bu, 3. 46g (20. 4 m m o 1 ) <D v> 7 x ^ H< 
7 = y^rtoA, ?5KFU (t-7f;l'*X7^>') O 1 0 w t + 1 . 8 

[ 0 4 4 3 ] 

gfcfrv, 2. (4-f7i = *73;7ii*) (**:TPA 

Q n) (*8&«A, Wfi 2 . 7 g (IR* : 4 4 %) ) . 

[ 0 4 4 4 ] 

&L±.\zm.W Lfc-&)S;<D£fiKX*- A (7 5) Sr&tc^To 
[ 0 4 4 5 ] 
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[ it 6 9 ] 

Br. Br 




[ 0 4 4 6 ] 

|4 1 K ± f B £ t> T t# ?> ft fc T P AQ nO'H-KMRft - r- £ 7* f „ 

[ 0 4 4 7 ] 

ft*, iSn/iTPAQnO^SIiagtt4 1 1 °C 7? £ o fc 0 ft*, fflgtt^SftMlft 
|IlB$ijSgB (-tr-Yn-H^tti^ttK. TG/DTA 3 2 OS) fcffl^Tfrofc. 
[ 0 4 4 8 ] 

<mmm.\ 4> 

[ 0 4 4 9 ] 
[ 0 4 5 0 ] 

g ffi 2 4 o o£gs i iDti2 4 o i tfj£#2?ftfcffi#T;#i:ft£<fc$fc@5£L/'c. 

[ 0 4 5 1 ] 

^LT,llOli 2 4 0 lit, 4. 4 ' - £ X [N - { 4 - ( N . N - V - m - b 
'J ;!/ 7 5 / ) 7x^;l/} -N-7i-;l/7S/] Vf7x^;l/ («*:.DNTPD) £ Jg $1 
fclJRlC J: * * » i£% ffl V» T 5 0 nmCHJPhftScfcdldSiiL, *-^SAI 2 4 0 2 £ 

[ 0 4 5 2 ] 

^IC, *-;I/ffiXJB 2 4 0 2 ±tC, a - N P D^rfiinAo^^.tS^^ji^ffl^T 1 0 n 
m<D&mt SSiHSEil. *-/l/$agJf2 4O3;S:0JiKLfCo 
[ 0 4 5 3 ] 

2 & C, *-/H6£Jf 2 4 0 3 ±K, Ir (Fdpq) 2 (pic) iTPAQni? 
ftllffiKioT 3 0 n mOlSJPfcft S <fc 5 (CAM L, »«■ 2 4 0 4 t»«lft. C £ 
T* , TPAQnil r (Fdpq) 2 (pic) t © M ft it tt , 1 :0. 05 (=TPA 
Qn: Ir (Fdpq) 2 (pic)) i: ft S «k 9 IC L fc „ C ft K <fc o T , Ir (Fdp 
q) 2 (p i c) ttTPAQnfr&JS3JB«t>fc#KLfc ft*, £i5S»&Mi 
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[ 0 4 5 4 ] 

XK, Wtm 2 4 0 4 ±K, B A 1 q *fi«tfcl» fc <fc 5 «« ffi * ffl ^ T 1 0 n mCDliJP 

k .ft 5 <fc 5 ic/SH b, *-;l/:/a >y *g 2 4 0 5 fcJgfiSbfc. 

[ 0 4 5 5 ] 

*-;l/;7*n >y £Jf 2 4 0 5 ±c» A 1 q 3 £giai!jD&K:<fc3!£»ii ; &j | fi^T50 

n mOlHff k ft 5 * 3 fclSHt b, tt?tfcjgff 2 4 0 6 fcJfcfiStbfCo 
[ 0 4 5 6 ] 

mOKJ? t ft£<fc 5 fcfigitb, lfaAl 2 4 0 7 5«)SLfc. 
[ 0 4 5 7 ] 

*E, tfSAl 2 4 0 7 ±IC 7 /l< 5 - * A * » HI *D tot * * * II V T 2 0 0 

nmOl)Pi:§5i9(;«Ib, m2<Onmz 4 0 8 ^0fiKbfc o 
[ 0 4 5 8 ] 

W±©<}:9KbTf^iabfc^^ll?tcWb^2©«@ 2 408(D«{4<fcOt>^l©« 
S2 4 0 1comffiO[)7j^]S<ft5<t5t»E«rEPi!lDbfci:C5^ 11. 0V©*E%91JP 
b fc ? (C 4 6 0 c d /m ! (0»SEt'i*t * C # o fc . C O t Z (OmWUfo^lZ 3 ■ 
2cd/AT**ofc 0 K , « ft X * MWi , 6 2 2 nml£li-*t#LTV v ft. » « 
X^^h;b^4 3l;:^-ro ft *5 . B4 3K6^T, Site fi ^ S (nm) £ £ b v «£ tt fi 8 

xit d.u.) m. ift,.'CiE6iiin (x, y ) = ( o . 68. o. 32) 

[ 0 4 5 9 ] 
[ 0 4 6 0 ] 

ft 43, *H«tWOa3t* : f'ettx fSftW 2 4 0 4 2 4 0 6 tCHE*-* 

7D7)i2 4 o 5 # a it e> n t ^ s o *-;i'7"D'^i2 4 o 5 a , w^i&smtf&a? 

fJStftt, %)ti 2 4 0 4 Kfe^tiglft 1 r (Fdpq) z (p i c) ©ISl 

«?i?t&/f 2 4 0 6 ^^it5Lt*8S<*Ct)!)'T't, * fc£ft» 2 4 0 4 
5 ? $ft il Jf 2 4 0 6^* — ;l'#&f!)?"5<D£PljLT5kV^?$^ ; &Wt"5o ^ © fc #K 
t> - ;!/ 7" n -y 7 I 5: ^ it 5 c k lc J; T > f§ ft® 35 # £ < ft 5 o *-;P7*n <y B 
A 1 q ©<k 5 ft«?$|j2lJi*:JKfi£-f SCiKffl^S c ktfT-t 5Wft©f Tffcttfc* x * ;l/ 

[ 0 4 6 1 ] 

immm 1 5 > 

* Has 09 a * nflsey 1 40^*12 4 0 4k«»5tp AQn*c BPtn^fett^ii 

gffifl 1 4 fcPH«fc bT, ajttSS^^ftHbfcWPftio 
[ 0 4 6 2 ] 

cO^)ti?(;«l/, $2(011 2 4 0 8 © B (57. £ t> *> SI 1 <Ofg 2 4 0 1 <Otttt©?3 
tfK< 45<ta tcaE^Rlta bfck l5> 12. 4VOiE5:WlnLfti:flC 4 8 0 cd 
/m z <DilST'^)tt 5 C k##fro fco C «D i: t cDmSS^I^tt 3 . 0 c d / A T* 36 ^ 1t . 
t fc , ?8 ft X ^ * WW* , 6 2 2 nmlCt-7*tlT^ft, 5£ ft X * Ml/ £04 4 
it, ft fc, H 4 4 fcfcl^T* 85W«i£g (nm) £ SI b , «£ Ml tt 5S # » fi (a.u.) £ 
It. $ fc » C I E fe fi & tit* (X, Y) = (0. 66, 0. 33) 7? & o fc „ 
[ 0 4 6 3 ] 

[ 0 4 6 4 ] 

<^fifi0IJ 1 6 > 
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tf*©fl=g!;£aico^T04 2& fflV>TlJil8-f5o 
[ 0 4 6 5 ] 

ffi^TSIl, m 1 <DMffi2 4 0 1 * fR L . JHJPti: 1 1 0 nmt%5J:^ icLfc. 
[ 0 4 6 6 ] 

2 4 00££l®«ff2 4 0 l#»*Snftffi#T)fi:4ii:5Kajllft. 
[ 0 4 6 7 ] 

*bT»*10««2 4Ol±fc, 4, 4* - tTX [N- { 4 - (N, N -5>-m- h 
U * 7 5 / ) 7i-;W -N-7i-;l/75/] £ 7 x - ;V (Bg^: DNTPD) £&ta 
IID^IC i5lf fi^ffl^T5 0 nm0KJPi:ft3J:3K:j*Kb, *-;l/SA1 2 4 0 2 £ 

IS b tc o 
[ 0 4 6 8 ] 

*-;l/jtAi 2 4 0 2 1K, a-NP D iSllgiffl^Tl 0 n 

moii^iSi^L^iL, * - )\>n m m 2 4 0 3 & ie $ b fc « 

[ 0 4 6 9 ] 

* - ;b f & 2£ Jl 2 4 0 3 ±lc, Ir (3. 5-Fd.pq) 2 (acac) fcCB 
P t^VkmmmK &r>T 3 0 nmOlfi:4Si5lCfiIL, RttJi 2 4 0 4 £ M b ft 
„ ccTf, CBPH r (3. 5-Fdpq) 2 (acac) i: © ft ft it tt , 1 :. 0 . 0 
25 (=CBP: Ir (3. 5-FFdpq) 2 (acac)) £ ft 3 <fc 5 £ b fc C ft 
tCcfc-^T, Ir (3, 5-Fd pq) 2 (a c a c) tt C B P l/ft^ 
ftg £ ft 5 o ft 43 , £ si 2: , lo©M2rt^tt»0&«Sfr&Hftlci!i**fT3ai 

[ 0 4 7 0 ] 

8)ti 2 4 0 4 ±i;, BCPfcSStantofcJSMafc/ai^TlOninOIIJPfc 

ft S £ 5 K $ H b , *-^7D-y^l 2 4 0 5 5fSLft„ 
[ 0 4 7 1 ] 

*-^7"P»;i'i 2 4 0 5 ±K> A 1 q 3 &fi*tinJI&K:J:Si!llfffi*fflV % T2 0 
nm-OflHWi:ft*J:5Eiailb, 2 4 0 6 £ fig b 7c 0 

[ 0 4 7 2 ] 

1 ; ?li^S2 4 0 6±IC> #{fc*;l'**A*»tf^JRlCj;;&||*i£*J8^Tl n 

m<DJ8/P i: ft* «t 5 fcfiEII b, l?iiAI 2 40 7 £0fig bfco 
[ 0 4 7 3 ] 

nmOij>t44i5lC«Rl, $2«tl 2 4 0 8 % fi? b 0 
[ 0 4 7 4 ] 

S240 1fl!)*tt©75r^iB<ftS±5K«E*9iaibfei:^5, 10. 2V<Dmj££01*ra 
b fc £ t 5 2 0 c d/m l Ol|fi?a«t*C<:S'»*7ft. t t©«l«ll$« 0 , 

9 8 c d/Af«9ft. S: ft , IS ft X ^ * MWi , 6 6- 4nmiCk:-***bT^fc, 
ft X ^ h;^@4 5IC^To ft 43, 04 5 K fc </-• T s ^tWtilfefi (nm) ^SL> 
tt»ft3SK (a. u. C I EfiMflltt (X. Y) = (0. 71, 0. 2 
8 ) ~C %> -d fc 0 
[ 0 4 7 5 ] 

#8E<DSJl&Ji®#*JB fe K «fc < , &»&*fe&©5i!ft 

[ 0 4 7 6 ] 

<^JiiS<Jil 1 7 > 

# H fife « > Hfi&fBI 1 6 <Df8ft» 2 4 0 4 £43 0 5 C B P % A 1 q ,ICg|*, fr-fr? 



(86) 



JP 2006-73992 A 2006. 3. 16 



ny*lt6y«BCPSBA 1 q K & * fc & ft « II ffe #1 1 6 £ MlC b T , % ft ^ ? £ 
[ 0 4 7 7 ] 

c<D^ytm=PKHh, mz<onmz a o 8 ©«fi,t d 1 ©«® 2 4 0 1 ©«ft©73 

tfil< £3 J: 5 IcmBZWImLfc t £ 5, 10. 0 V © MS. % ffl ftp b fc t t 4 6 0 c d 
/m^HIt^^tSilttf^A^ft, C © t t © ft 8lt #J 3Mi 1 . 2 c d /A'T*fcr>ifc. 
ffc, 5g ft X ^ ^ h ;Wi , 6 6 5 nmlClf-^?;tLT^ft. 5SftX^Ml/;&04 6lC 
St 0 ft , H 4 6 K V* T . (nm) S«L> IK tt « f£ ft & fi (a.u.) £ 

at. sfe, ci Efeiiia (x, y) = ( o . 69, o. 3 o) v&^rc 

[ 0 4 7 8 ] 

:OJ;?lC, *%|Otffl^IKft^ffl^5aT\ fefi#<£<, m#ft?!Ffe£©S!ft 

0ffi©ffi¥ftM] 

0 4 7 9 ] 

0 1 ] oftftm? (Dm^Mfe* Mm t si 

02] #5gB;§©5SftSt?©iSi? «ig£t&BH1- 5 0 

0 4 ] ^Mmtommtomm 4 s 
05] # ss uh © uss © © $ 5 *mw? 5 
6] *^B^onsii©jg® 5 ^me^-r 50 

7] #ISB£(D^ljK!!<D©fg6£!aiE-f50 
8] *58I0*108I 7 fcftWT 50 
09] #?SBj!©||fi&©^|g 7 fcRWT 5 0 

0 i o ] * ^ © si ss © m 7 * vt m t 5 0 
0 i i] ^^m(omm<omm7 *mwt 50 

1 2] #ISBJ3©#i8S©0*K 8 ^rSiW-r 5 0 

1 3] nrnmi ©£iatti , T?f»6nfc*«&*iitf*©*»K*'<* 1- ^tj^tf^ftx^ 

MV £ ^ "f 0 

0 l 4] AttM l ©£jS0>J2-e#&ttfc*r«&IStif*©!RiKX^* h «fc tf 8 ft X 

01 5] ||SSFlJl©^fiK^i3T-t#P.n/i:*«^jai§ftO©lRX^^h;l/*iJ:tJ r ^^X^ 

MV £ * t* 0 
h ;l/ £ ^ f 0 

01 8] £/£0l 1 ©Wtt&Jitttt (I r (Fdpq) 2 ( a c ac) ) ©BffcWtt, S 
ft W'tt K TKftC VttS^^tl 

01 9] h'skm 2 tcfcits^^^? ©f^^as* # m^s^i^i- 50 

02O]|IM2TMtS!bfc#8fti^©10)8#14 ; £*-r0 

2 1] 2 TftB!Lfc»ftJR?0*«£fftM*08****B 

2 3] %mm 3x-ttmLrc&ye& : ?<Dwm®&*7fc?® 
2 4] HUM 3 T-ftm l ^^^^^©ii^^itrM^©^*^*^" 

0 2 7 ] *MW 5 ?fF'«bfc«ft* ; ?0»fl 5 1$tt*w , rB 

02 8] *«w5Ttt«Lfc»ft*?©af^ffKi*©tt***'*'Bi 
029] *sfi«i6 , rff«bfef63ttjR?©»ffi*tt«w'rH 

03 0] Htti«| 6 Tf^H b fc»«* : F©»ttjfii<rK»©IS**S"r a 
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3 3] HJSW8-effHbte«3tt*?OiiffWtt*^'rH 

3 4] *MW8Tff»Lfc«**?0«»jSffK*OlS**SrH 

3 5] B*»£*»IIH0»ftJl5 : F**r-r SllS&flJ 9 <D&yt!&W*WlW? 5 

3 6] *»«41ffll/ft«?»aoft#«lCO^Tll{Wt«B 0) 

3 7] Sfe%)tlf iOifilcl?J5:St0 (M0U 1) 

0 3 8] *3et#fc*ffl^feaft»3tt*?0*«w i i ksa45i«*Kw , r&8-(S 

S60J 1 2 ) 

WW* *B («#0 1 3 ) 

40] mm 1 aoajtiRfossyex^^h/i/s^-rH 

4 1 ] X'ttffl 1 3 Tffl^fcT P AQ n^'H-NMR^t - hSSTH 

<Ditm?5m*mw? %m (mnm i 4) 

4 3] SlSSW 1 4TM / FSLfc?6^^?O^^X^^h;l/^^*r0 

4 4] nmm\ s-vtttHsit&ytntTvnytx+nr bAtitwrm 
4 5] mmmi 6x*ttmLrcf$Km?<Dftytz'*?h)i<*7ji'fm 

4 6] 1 7TM^SL/c^^I?^)^)feX^^ h;l/?:St0 

0 4 8 0 ] 

1 0 0 Sfi' 
10 1 ^ 1 (Dli 
1 0 2 58)fcttJtfc*trJi 

$b 2 <omm 

*-;^Dy*> if 
S* 

S 1 ©fltffi 



10 



20 



1 

1 1 
1 1 



1 0 3 

1 1 1 

1 2 
3 
4 

1 5 

0 0 

0 1 

0 2 

0 3 
1 
1 
1 
1 
1 



1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 



30- 



1 

2 
3 
4 
5 



0 0 

1 1 



1 
1 
1 
1 
1 



3 
4 
5 
6 
7 



0 1 

0 2 

1 1 
1 2 



jfc — ;V Nt 3^ )B 

3 12 TFT 
% 1 ©W® 

ESS 

1 (omm 
z <onm 



40 



50 
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4 i 3 rkm 

4 i 4 m^fug 
4 i 5 m?ftA 
501 8 1 <Dmm 

5 0 2 8 2 <D% 
5 1 1 tfSA 
5 1 2 S?ffti£ 
5 13 8.1 ©3£ftJl 
5 1 4 PiilS 

5 15 8 2 

5 i 6 mummm 

5 1 7 2E?iaAJf 

6 0 1 8 1 <Dtt& 
6 0 2 

6 1 1 «?&A 



10 



6 1 2 

6 13 8 1 <DfZftm 

6 1 4 lETLI&^Ji 

6.1 5 ' .* 1 ©Ji <iE?L*»£-r 50) 

«16 S2©i (f?*l?it5l) 20 

6 i 7 a^ifeg/f ' 

6 18 8 2 <D&%m 

6 i 9 jEnm&m 

6 2 0 iETLSAJl 

7 0 1 8 1 <0 
7 0 2 8 2 © 
7 1 1 TE?L& AH 

7 i 2 m?Lffe5Me 

7 1 3 5£ftJi 
7 1 4 

7 1 5 It^ffiAB 

800 as 

80 1 FPC (7V^->7^y'JVht-^'yb) 

8 1 1 



30 



P 



8 12 V - 7.(8 M SK i& El Eg 

8 13 »&fl§y- h fl # $ IK ®1 @ K 
814 JBSffly- MI4MftBB 

901 ft I 

902 82©h^y^X^ 

9 0 3 aft*? 

911 y-nf 

9 12 V - X d *l 

9 1 3 hM 
914 h d ^ itS IB f) [a] K 

9 i 5 y-*M*K»ElK 

9 1 6 SiS 
9 1 7 

918 — 920 X-T-y^ 

1001 sic^y^x^ 

1 002 82<Dh7>v ? X# 



40 



50 
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10 0 3 V- 

1 004 V - X M a 

1 0 0 5 m.WLVk%iU 

i o o 6 as 

1101a, 1102a, 1103a, 1104a » 1 5&#8B fffi 
1101b, 1102b, 1103b, 1104b &t$mm 

1101 »10*771/-i 

1102 ^ 2 <DU:/7 A 

1103 ^3C0-9-77U-A 

1104 S4(D1f771/-i 
12 10 

1 2 1 1 h "5 y V 7s % 
\Z 1 2 

12 13 £1 <om® 

12 14 $ ? (Dili 

12 15 iEa*^£t5ii:f?*^4t51t^^1*i*tt?li:^il?n/cl 
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